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Rapid Transit Station 


Design 
By Olof Nilsson 


Designer, Transit Construction Commission 
New York City 


An article in two parts, of which the 
first appears in this issue, discussing 
in detail the arrangement of platforms, 
entrances and exits for the 
handling of crowds 
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One of Toledo’s 
Arteries 


Dorr Street, Toledo, Ohio, needed 
repairing badly. It was almost 
impassable A pavement of great 
endurance as well as one that was 
quiet and easy to truck over was 
necessary, as this is one of the 
main arteries feeding the city from 
the West 


Kreolite Lug Wood Blocks laid on 
six inches of concrete with a paint 
coat of Kreolite Koncrete Koating 
and Kreolite Wood Block Filler 
were finally decided upon 

This pavement was laid over two 
vears ago and is in just as good 
condition as when first opened 


Write for information on this 
superior street paving material. 


The Jennison-Wright Co. 
79 Kreolite Bldg., Toledo, O. 
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Another Concrete Standpipe 

IGH concrete standpipes have not lately been so 

popular as their earlier construction promised. 
Repeated instances of leakage, notably in the case of 
the large Attleboro standpipe, discouraged engineers 
from attempting to make water-tight concrete in such 
large quantities to resist heads of 30 to 40 lb. per 
square inch, though much higher heads have been suc- 
cessfully cared for in the thinner but smaller units of 
reinforeed-concrete pipe. The new Kansas City stand- 
pipe, described on another page, is therefore a notable 
instance of confidence in ability to produce a dense and 
water-tight concrete. The builders have made one inno- 
vation that will help to insure a tight structure—the 
adoption of the sliding form, which obviates the day’s- 
work planes, always danger lines in concrete standpipes. 
But they have failed to take another precaution which 
some designers consider necessary—to design the steel 
for so low a tensile stress as to avoid cracking in the 
concrete when the steel is stretched under the working 
loads. It will be interesting to watch the Kansas City 
structure to see if it continues to be as tight as it now 
is under its 110-ft. head. 


Public Health Education in Europe 

. MOST of the countries of Europe, facilities for 

training public health officials are very inadequate, 
according to remarks made by Prof. George C. Whipple 
in an address before the New York Section of the 
American Water-Works Association, last week. (See 
news section.) Until a dozen years or so ago the United 
States was equally lacking in such facilities, but the 
deficiency was in part made good by the instruction in 
sanitation given at some of the engineering colleges. 
Now we have a goodly number of schools devoted specifi- 
cally to educating public health officers. The survey of 
public health education in Europe that Prof. Whipple 
is making for the League of Red Cross Societies 
promises to be of great value. It is significant that this 
survey is being made by an engineer. Prof. Whipple 
can be relied upon to point out that happy blending of 
education in medicine, engineering, chemistry, bacteriol- 
ogy, vital statistics and sociology which is essential for 
the capable publie health officer, a course far different 
than it is possible for a medical school alone to offer. 


The Public Works Bill 
plan sagan support of the bill for a National 
«Department of Public Works is needed now. If 
engineers are to be in evidence when this meritorious 
measure passes from the promotion and propaganda 
tage into real substance and becomes law they must 
‘naintain their moral support consistently. They are 
ot doing it now according to the report of M. O. 
Leighton to Engineering Council as noted on p. 834, 


Legislative movements come to a head and to critical 
periods long before their appearance on the floor of 
Congress. Committees of the coming Congress will 
shape the bill although there is almost no chance of 
action until the succeeding Congress, which without 
doubt will pass the measure, since both major political 
parties have strongly indorsed the movement. Ad 
herents of the measure, as originally defined, providing 
for civilian control, will find their opponents have put 
the whole department virtually under military control 
unless vigorous action is taken now to utilize the present 
recess period in the education of congressmen or pro- 
spective congressmen who are now at home finding out 
the wishes of their constituency. 


Street Railways and Pavements 
TRONG arguments for placing on street railway 
companies the cost of pavement construction and 
maintenance between and for 2 ft. outside their track 
were summarized on p. 795 last week. The forcefulness 
of these arguments, combined with statistics of prac- 
tice throughout the United States submitted with them 
to a committee of the New York Senate, when joined tc 
the opposition of the mayors of 59 cities, was sufficient 
to smother a bill before the committee designed to free 
the street railways of New York State from a consider- 
able part of their pavement obligations. There are few, 
if any, municipal engineers who will not agree with the 
reasoning summarized in the article mentioned and 
heartily endorse the conclusion that since the street 
railways increase the cost of pavement construction and 
maintenance their owners, and not the abutting prop- 
erty owners or general taxpayer, should foot the bill. 
The most plausible argument to the contrary that can 
be advanced is that the obligation of the city to provide 
free streets for public travel should extend to the added 
burden of pavement cost and maintenance caused by the 
street railways. But if the extra burden on the pave- 
ments should be borne by the city, why not the cost of 
ties and rails? This brings to mind the fact that 
Liverpool, England, in connection with its municipally- 
owned street railways, has found it cheaper to take land 
and buildings for separate rights of way for street 
railway lines than to stand the extra cost of pavements 
to withstand the street railways. (See Hngineering 
News-Record, Aug. 19, p. 367.) Perhaps the street 
railways cannot be blamed for trying to utilize the 
present era of high prices to get rid of the pavement 
charges, but as we pointed out in the editorial on “The 
Plight of the Street Railways,” on Sept. 2, the fran- 
chises and contracts the street railways are now trying 
to get amended were .the results of bargaining, with 
concessions on each side. In this bargaining the rail- 
ways agreed to nickel fares and assumed certain pave- 
ment charges. If fares are to be raised, or pavement 
or other obligations cancelled or lightened, then the 
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entire contracts should be thrown open to rebargaining, 
’ ° 

or else the changes in favor of the companies should be 

strictly limited to a few years. 


A Railroad Rate Dilemma 

HROUGH the order of the Canadian Government 

referring the recent railroad rate increase back to 
the Board of Commissioners for reconsideration, the 
dilemma in the Canadian railroad situation is more 
apparent than ever. A great Government railroad 
system, so far a losing venture, is in competition with 
a great privately owned and operated system earning 
substantial dividends. It is stated that the rate 
increase, in considering the needs of the railroads as a 
whole, will result in unreasonably high earnings by the 
Canadian Pacific and such a storm of protest has been 
raised on this ground that the Government has recom- 
mended that the Board of Commissioners reconsider 
the case otherwise than on a basis of the National 
Railways’ needs. In the United States the fear of too 
large earnings accruing to prosperous roads has been 
largely overcome by the “take-off” of one-half of all net 
earnings above 6 per cent of property “value.” But in 
Canada such provision would be so obviously aimed at 
the great railroad competitor of the Government that 
it might not be sustained by the courts. There has 
been the proposal, open to the same objection, that the 
Government tax the Canadian Pacific for the “excess” 
of dividends. Surely the present Canadian dilemma 
holds a lesson for the so-called “prosperous” systems 
in this country that might benefit only temporarily by 
a supreme court decision affirming the alleged uncon- 
stitutionality of the limitation of earnings by a “take- 
off.” Would it not be better for these companies to let 
well enough alone, rather than run the risk of throwing 
the whole question back upon Congress and the Inter- 
state Commerce Commission? 


Engineer as a Port Planner 

N HIS effort to glorify the “practical” shipping man, 

to which class he himself belongs, Director Sproule, 
of Philadelphia’s Department of Wharves, in his recent 
address before the American Port Authorities, grouped 
together the politican and the engineer as joint inef- 
fectives in port layout, and relegated the engineer to 
a position as day laborer to the practical man. The 
director’s opinions are perhaps too biased by his per- 
sonal position to make a reply worth while, had they not 
had currency as the expression of an expert. Among 
other things he said: “In the fact that the develop- 
ment of her ports and her harbors has been intrusted 
to impractical and technical men lies the reason this 
country today is secondary in importance to Great 
Britain and other European nations as a maritime 
power. The conditions arising from the European war 
serve to further emphasize that the extension of ports 
with such problems that present themselves must be 
intrusted to the experience of shipping and transpor- 
tation experts, rather than to the judgment of those 
whose motives are sometimes prompted by selfishness, 
frequently by favoritism, and often by inexperience. 
Great harbors are developed only through the energy 
and knowledge of experienced men. The usefulness of 
the engineers lies largely in their carrying out scien- 
tifically the fundamental ideas of the practical man.” 
Here, obviously, is confusion of both thought and ex- 
pression. Note particularly the conjoining in the first 
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sentence of “impractical” and “technical,” the time 
worn and discredited attack of the “practical” and “non 
technical” man. Note, too, the misstatement in this 
first sentence. Quite contrary to Mr. Sproule’s idea, j: 
the ports of Europe the engineer is the directing mind, 
while in this country those of our ports which are most 
backward are those in which the sinister influence of 
the shipping companies is retarding proper and eco- 
nomic development. Those which are moving freight 
fastest and cheapest are headed by engineers who are 
expert both as planners and builders, as any true engi- 
neer must be. It is far from our intention to defend 
the political control of our ports, to which Mr. Sproule 
also is in opposition, but to drag in the engineer as a 
theoretical and detail-making associate of a political 
control is both inaccurate and unfair. The larger issue 
of the practicality of the engineer is not worth discus- 
sing here. Certainly, in port design and control his 
superiority has been sufficiently demonstrated to need 
ng defense. 


Freight Distribution at New York 


S THE GREATEST shipping center in the United 
States the Metropolitan District of New York, 
including adjacent territory in New Jersey and Con- 
necticut, has before it a problem of freight and food 
distribution that is of more than local importance. 
Here is the largest concentration of population and of 
railroad and water transportation, both a point of local 
distribution and of transfer on a stupendous scale. 
Discussion of the subject last week at the first monthly 
meeting of the New York Section of the American 
Society of Civil Engineers emphasized the long-conceded 
opinion that present methods are antiquated, unscientific 
and wasteful. In the words of Shirley Eaton, of the 
Federal Trade Commission, “It is up to engineers to 
bring forth a solution.” Therefore it is all the more 
significant that the discussion by engineering authori- 
ties brought out general agreement regarding funda- 
mentals both in needs and new methods. 

Any attempt to separate the problem of the Port of 
New York from that of local distribution and transfe: 
would be difficult indeed, but there was evident agree- 
ment by the engineers on the following points: Divisio: 
and distribution rather than concentration and conges- 
tion; a belt railroad system; prodigious expansion of 
storage; maximum movement toward point of ultimate 
delivery and use of small workable units; a single 
organization, civic or private, to direct and conduct 
distribution, both in and outbound, and, finally, store 
door delivery. With such striking agreement there is 
reason to hope for action, either as a result of the 
coming report of the New York and New Jersey Port 
and Harbor Development Commission, or through con- 
certed initiative of private shipper and carrier agencies, 
backed by civic authority or encouragement. 

Division and distribution, rather than concentration 
and congestion, bear a direct relation to the belt-line 
project, through diversion of cars from crowded tide- 
water to great joint classification and receiving yards 
in the New Jersey meadows, and also to the expansion 
of storage facilities, through providing soattered points 
of storage and shipment-consolidation. Where preset! 
overcrowding will not admit standard-gage track co! 
nections, smaller units for transfer must be used. Her 
may be the opportunity for intensive operation of the 
motor truck in providing flexibility and maximum 
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yovement toward point of delivery, directed by a cen 
tral, co-ordinating agency. Through maximum loading 
and the elimination, so far as possible, of empty move- 
nent, there is reason to believe that street congestion 

commercial vehicles could, by such operation, be 
vreatly lessened rather than increased. In the city of 
Cincinnati fifteen motor-truck chassis, in an intensively 
developed service, have replaced 115 horse drays and are 
now reported handling 120 per cent more tonnage. 

Naturally railroads are wary of store-door delivery 
for fear of adding to already tremendous terminal costs 
without additional compensation. But last week there 
was general agreement that no plan could ultimately 
succeed that would not include this provision. No 
attempt should be made to require the carrier to assume 
the additional cost—now some $2 per ton for cartage- 
without compensation, nor should the railroads be ex- 
pected to provide greatly improved terminal facilities 
at huge capital costs without assurance of sufficient 
return on investment. Present facilities are adequate 
for them to handle present tonnage volumes, as indicated 
by the fact that the freight finally gets through. Civic 
initiative, guided by the judgment of engineers, is 
needed in such a development for the public good. 

From the remarks of Mr. Eaton, who has made an 
extensive study of the subject for the Federal Trade 
Commission, the conclusion is easily drawn that the 
present situation is extremely bad. What is needed, 
however, is a plan based on evolution rather than revo- 
lution, above all to provide for maximum flexibility. 
As population and shipping have increased, the problem 
has become more serious, until now there is immediate 
necessity for action. 


Steam Railroad Electrification 
ISCUSSION last week at the joint meeting in New 
York of sections of the national societies of 

mechanical and electrical engineers brought out several 
striking aspects of the present status of steam railroad 
electrification. The three principal papers, extracts 
from which appear elsewhere in this issue, and the 
discussion that followed, point above all to the need 
for and present lack of agreement in fundamental as- 
sumptions and bases of comparison between steam and 
electrical operation. While the advocates of electrifica- 
tion made a strong case out of the probable failure of 
the steam locomotive to keep pace with growing demands 
for sustained high tractive effort at greater speeds on 
dense traffic zones, few engineers will be ready to 
relegate the steam locomotive to the scrap heap. 

It is generally conceded that the large capital outlay, 
and the problem of disposing of steam equipment, with 
all its aecessories, are the strongest barriers against 
electrification in the present state of the art. To offset 
these are operating economies and increases in traffic 
capacity from electric operation. As one authority has 
stated the case, “It seems to be a race between the cost 
of fuel and the cost of electric equipment”—which is 
particularly pertinent where an economical water power 
s available. 

Possibilities for further development of steam-locomo- 
tive capacity and efficiency cannot be overlooked since 
their influence is to defer the time when it may be 
ecessary to scrap existing steam accessories—including 
inost of the elements of present engine terminals. It 
as been said that the Mallet locomotive has postponed 
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electrification for fifteen years. 
ures in steam-locomotive practice, looking to consider 
ably increased range and efficiency, without exceeding 
limitations of clearance and wheel loading, have been 
proposed, and were commented upon editorially in Engi- 
neering News-Record of Dec. 11-18, 1919, p. 975. 

New emphasis has been laid on the lack of available 


comprehensive cost data in present comparisons of 
actual operation, taking into account the almost innu- 
merable factors that must enter. While it may require 
years of further practice to establish such complete 
data, there is reason to believe that much information 
based on actual experience to date does exist, but has 
not been made generally available. If this is the case 
it is to be greatly regretted. The ultimate test must 
be whether the balance sheet, over a sufficient period 
of time, shows red or black at the foot of the column, 
regardless of operating luxuries, but taking into account 
all capital costs. The investor must be satisfied. For 
example, double tracking must frequently be resorted to, 
even though electrification would accomplish the same 
object as a temporary expedient. Studies that have 
been made for electrifying certain western mountain 
grades did not enter to any extent into the meeting, 
last week, but throughout the discussion there was 
recalled the principal points o1 those studies upon which 
ugreement has been most difficult and upon almost any 
one of which the decision might hinge. Broadly, these 
include the questions: What is the highest practicable 
load factor that can be attained? What will be the cost 
of maintenance of all electrical equipment and of track 
as compared to steam operation? On what basis will 
existing steam equipment be disposed of and written 
off? Shall electric power be purchased or produced by 
the railroad and what will be the cost of current per 
kilowatt-hour? What are the practicable limits of mul- 
tiple-unit electric-locomotive operation for the purpose 
of hauling heavier trains at higher speeds without 
increased crews? How many electric locomotives will 
be required to replace a given tonnage of steam locomo- 
tives? 

In each one of these questions—and there are many 
others of great importance—there has been much dis- 
ugreement. In a study for electrifying a mountain 
grade of a western line, one estimate showed a net 
return on net investment of only one-seventh of that 
indicated by another estimate for the same area, and not 
enough by half to justify electrification. The dis- 
crepancy was largely accounted for by wide disagree- 
ment in answers to the questions enumerated. With the 
present lack of available cost data from actual operation, 
conjecture, even though judicious, is necessarily an all 
too potent factor. 

We heartily endorse the statement of Mr. Muhlfeld 
last week that further electrification studies should be 
made without prejudice and by joint committees com- 
posed of civil, mechanical and electrical engineers, and 
also representatives of the transportation and account- 
ing departments. 

The greatest credit should be accorded those who have 
developed heavy electric traction to its already remark- 
able state. Steam railroad electrification can be ex- 
pected to make important gains in the next decade, but 
first of all in such special cases as tunnels, busy city 
terminals, suburban traffic, mountain grades and dense 
traffic zones. For some time to come the steam locomo- 
tive will hold its own for general service. 
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A Study of Rapid Transit Station Design—Part I 


System Capacity Is Governed by Station Headway 
Great Time Saving in 


By OLOF 


Designer Transit Constructi 






MODERN steam railway station is ordinarily 
planned to meet the comfort and convenience of the 
traveling public. Except as it is affected by the track 
layout, however, the design of the ordinary station is 
not influenced by the problem of operating the railroad 
efficiently and to its full capacity. On the other hand, 
the rapid transit station in a metropolis offers an 
entirely different problem. The design of such a sta- 
tion is intimately connected with the operation of the 
system at its full capacity, and ways and means of 
securing uninterrupted passenger flow are of paramount 
importance. 

Two factors determine the passenger capacity of a 
railroad; the capacity of each train and the minimum 
headway on which it is possible to operate trains. The 
former, of course, depends on the capacity of each car 
and the number of cars in the train. The minimum 
operating headway is determined by one of two inde- 
pendent factors; the safe minimum distance between 
trains running at a certain speed between stations 
“the running headway”; and the time required by the 
train to pass through a station block—‘the station 
headway.” The station headway, again, is primarily 
determined by the length of the train stop at the sta- 
tion. As ordinarily constructed, the stations are the 
points of slow train movement, and, in general, the 
station headway governs, and the minimum operating 
headway is fixed bu the maximum station headway on 
the line. 

In view of the growth of traffic on rapid transit 
railroads and of urban transportation in general, a 
growth that has been found to be much more rapid 
than that of the population, it is proper to assume that 
in time the service on at least some part of any rapid 
transit system will, during certain periods of the day, 
require the shortest possible operating headway. Every 
second, then, that can be cut from the length of the 
trainstop at the slowest station, by reducing the time 
required for passengers to pass between platform and 
train is of value, and the fundamental problem in station 
planning is to reduce platform congestion to a min- 
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Rather Than Operating Headway—Possibilities for 
Platform Arrangement 





Commissior New York City 








imum and to secure a rapid and uninterrupted passen- 
ger flow between street and train. This is of particular 
importance with reference to main stations, at which, 
on account of their location, dense traffic and other 
conditions causing congestion and confusion may be 
expected. At such points an expenditure which, when 
considered as the cost of one station on the line only, 
would seem to be unreasonably high, may be entirely 
justified if it increases the capacity of the line. 

In planning a station the starting point should be 
the ultimate carrying capacity of the line and the 
ultimate traffic yield of the district tributary to the 
station. From these factors and from the genera! 
scheme of operation the size and capacity of the cars 
and the number of cars to the train, the train length 
and train capacity are determined. The train length 
is the basis for the platform length, while the width of 
the platforms, the width and capacity of stairways and 
passages, etc., are fixed with reference to the anticipated 
maximum traffic flow through the station. This is sel- 
dom a simple probem. In American cities past growth 
is not always a safe guide in making predictions and 
the establishment of a rapid transit station in a dis- 
trict may itself give the impetus to a development, 
which in turn will demand additional transit facilities. 

The chart on page 829 indicates how traffic has 
grown in New York City by showing the ticket sales 
at some of the important stations on the Interborough 
subways during the months of December for the last 
thirteen years. Except the Pennsylvania these stations 
are all on the original New York subway and 
extensions to the Long Island Railroad station at Atla 
tic Avenue, in Brooklyn. The decrease at some of t 
stations in 1918 is due to the opening of the 7th « 
Lexington Avenue lines in July of that year, by which 
Manhattan was given two north and south lines instead 
of one. Aside from the effect of the opening of new 


rapid transit lines, all the stations show a continuous 
growth of traffic from year to year. 

The heaviest station traffic in New York City toc) 
The table 


goes through the Grand Central station. 
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FIG. 1 SIDE PLATFORM STATION 
FIG. 2. SIDE PLATFORM STATION WITH MEZZANINE 
FIG. 3. ISLAND PLATFORM STATION 


shows more than 2} million tickets sold there during 
the month of December, 1919, or an average on week 
days of between 90,000 and 95,000 per day. Twice 
this number will represent very closely the number of 
people entering and leaving the station, as 
it is well balanced as to traffic. In addition 
there is a heavy transfer movement to and 
from the shuttle and the Queensboro stations, 
as well as transfer across the platform be- 
tween local and express trains. Observations 
on the traffic at this point lead to the con- 
clusion that on week days about 350,000 
people enter and leave the two platforms of 
this station, that 40 per cent of this traffic 
falls within the rush periods of from 2 to 
2} hours morning and evening and that in FIG. 
the morning the southbound and in the eve- 

ning the northbound platforms have from 4 to ? of the 
total rush-period movement. This gives for each plat- 
form a period of from 2 to 2} hours during which about 
50,000 people enter and leave it by the stairways, in 
addition to the people who, without leaving the platform, 
use it for transferring between local and express trains 
running in the same direction. The total width of the 
stairways from each platform is 56 ft. to the mezzanine 
floor above and 123 ft to the Queensboro subway below. 
The platforms are about 485 ft. long, have a maximum 
width of 24 ft. and a net area slightly over 10,000 sq.ft. 

The simplest type of staticn on a double-track rapid 
transit railroad is the side-platform station. It con- 
sists (Fig. 1) of a train-platform of the required length, 
which is accessible from the street through an inter- 
mediate waiting-room or lobby, where the passenger 
buys his ticket or pays his fare. The lobby is separated 
from the platform or the stairway leading to it by a 
railing or partition, with separate openings for entrance 
and exit. In reality we have in this type at each stop- 
ping place of the trains two separate and distinct 
stations, one for traffic in each direction. 

Where the elevation of the railroad with reference 
to the street surface permits, the two stations may be 
combined into one by means of a mezzanine floor either 
above or below the platform level (Fig. 2). This results 
in a saving of operating expense, since one ticket agent 
nay, when traffic is light, serve passengers in both 
‘irections, It also enables a passenger who may have 
een carried past his station to return without going 
‘o the street and paying an additional fare. These 
dvantages obtain also in the island platform station 

“ig. 3). Here tne tracks have been spread sufficiently 
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to intreduce between them a platform common to both. 


On four-track rapid transit railroads, stations that 
are stopping places for trains on all four tracks must 
necessarily have island platforms. A usual arrange 
ment is that shown in Fig. 4. The two outer tracks are 
for local trains and the inner ones for express trains. 
Transfers between local and express trains in the same 
direction are easily made by simply stepping across the 
platform, and the occasional traveler who wishes to 
turn back, can do so by the use of the mazzanine floor, 
which communicates with both platforms. 

Classified, then on the basis of platform type, all 
stations are of either the side-platform type, the 
island-platform type, or a combination of both. With 
reference to location relative to the line, stations may 
be classified as: 

a) Terminal stations, which may be either the 
loop-end type (Hudson and Manhattan down 
town terminal in New York) or the dead-end 
type (Brooklyn Bridge terminal New York). 


SS a 


FIG.4 


CROSS-SECTION OF FOUR-TRACK EXPRESS STATION 


(b) Intermediate stations. 

(c) Stations at junction points, where two or more 
lines meet, or where one main line divides into 
branches. 

(d) Stations at crossing points, where two or more 
lines cross, either with or without track con- 
nections. 

Fig. 5 indicates an arrangement at a point where a 
four-track line divides into two two-track branches. 
Fig. 6 shows how at a crossing of two lines a station 
may be built common to both. 

The simplest conditions for station planning obtain 
at the intermediate station in the suburban district 
with largely one-way passenger movement, that is, city- 
bound in the morning and returning in the evening. A 
good arrangement is indicated diagrammatically in Fig. 
7, and is self-explanatory. The passengers pass in 
at the entrance in the center and distribute themselves 
along the length of the platform during the time 
interval between two trains. When the train pulls in 
and comes to a stop and alighting passengers have 
stepped out, they board the train and the platform is 
cleared. The homeward traffic differs from the outward 
in this respect: whereas the outward-bound crowd 
gradually fills the platform during the train interval, 
the homeward-bound passes out on the platform during 
the train-stop of a few seconds and continues imme- 
diately to the street. It is, therefore, good practice to 
give the exits greater capacity than the entrances. This 
is also important for another reason. In case of an 
accident or a panic it is very desirable and may mean 
the avoidance of a great disaster to be able quickly to 
get the crowd to the street. From both of these view- 
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points, therefore, a station of considerable length with 
entrances and exits at the center, may also with advan- 
tage have an additional exit at each end. If, as some- 
times happens, the entrance and the ticket lobby are 
at one end of the platform, even an unimportant 
station should have at least an emergency exit at the 
other end. 

In planning entrance and exit stairways it also makes 
a difference whether the station is elevated or under- 
ground. In the former case people entering the station 
walk up and those departing walk down; in the latter 
case the situation is reversed. People going down a 
stairway move faster than when going up, but under 
crowded conditions the density is greater in the upward 
than in the downward movement. The net result is that 
in crowds more people go up a stairway than down in 
a given period. \ convenient and safe rule in figur- 
ing the capacity of a stairway is to allow for each lineal 
foot in width 1,000 people per hour for downward and 
1,100 for upward movement. The capacities of unob- 
structed ramps and passages may be assumed as 2,000 
per lin.ft. in width per hour. For an average walking 
speed of 5 ft. per second this allows 9 sq.ft. of floor 
space to each person. 

These figures apply to stairways and passages where 
the movement is all in the same direction. Where 
people move simultaneously in opposite directions under 
crowded conditions the capacity is less and the width, 
particularly of narrow stairways and passages, should be 
increased accordingly. No stairway planned for simul- 
taneous movement in both directions should be less than 
5 ft. wide. Sharp turns also seriously retard the move- 
ment and should be avoided wherever possible. The 
maximum grade for a ramp should be 11 per cent; 8 
to 10 per cent is better. For stairways the pitch 
adopted in the New York subways—7 in. rise and 11 
in. tread—is good; when conditions permit, it is desir- 
able to reduce the height of the riser and correspond- 
ingly increase the width of the tread according to the 
rule that two times the height + the width (both in 
inches) should equal twenty-five. 

The advantage of additional exits becomes still more 
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pronounced at a station, which by its location has mor: 
or less two-way passenger movement, that is, wher 
during the same period passengers arrive and depart 
in perhaps approximately equal numbers. It is evident 
that the stream of passengers going toward the exit at 
the center, if large, will conflict with passengers com 
ing from the entrance and walking toward the end ot 
the platform. With exits at the platform ends thi: 
condition is greatly ameliorated; perhaps half of the 
outgoing passengers will use the end-exits and thu 
move away from, and not interfere with, incoming pa 

sengers. 

There is an important difference between a statio) 
that has a one-way passenger movement and one wher: 
this movement is in both directions. In the former, 
nearly all the passengers travel in the same direction; 
during certain hours of the day they depart from the 
station, during other hours they arrive. At such a sta 
tion, if it is properly arranged, a large traffic volume ma\ 
pass through without confusion or delay. As long as 
the number of passengers accumulated on the plat 
form during the interval between two trains does not 
exceed the available capacity of the incoming train, the 
people, on the opening of the doors, will quickly enter 
the train, and on their closing the platform will be 
cleared and ready for the reception of another train- 
load. 

It is easy to see that with a simultaneous passenger 
movement between train and platform in both dire: 
tions, a certain number of passengers leaving 
another entering the train, the conditions are less 
favorable to an unobstructed passenger-flow than with 
a one-way movement. t 


ana 


During light traffic it does no’ 
necessarily mean confusion or a lengthened trainstop. 
as the passengers may enter and leave trains and pass 
away from the platform without obstructing each 
other’s movements. But with dense traffic serious ¢ 

fusion is likely to take place, resulting in inconvenience 
to passengers and a lengthened trainstop with decreased 
capacity of the line. In the design of such a station 


it is therefore necessary to try to avoid interfering 
and conflicting passenger-movements. 
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FIG. 8 TELESCOPING BAR 
Separate loading and unloading platforms may be 
used. When operating on this system the train enters 
the station between two platforms, the doors toward 
the unloading platform are first opened, and imme- 
diately after or as soon as room is made by the outgoing 
passengers, the passengers waiting on the loading plat- 
form are admitted. At stations with a large transfer- 
volume between different trains the adoption of separate 
loading and unloading platforms would require this 
transfer to be made through a mezzanine floor, sub- 
jecting transferring passengers to the inconvenience of 
ascending and descending a stairway. 

Congestion may be reduced by ample platform width 
in conjunction with means for rapidly clearing the plat- 
form of alighting passengers. The station platform on 
a metropolitan rapid transit railroad frequently exceeds 
500 ft. in length. On such a platform with only one or 
two exits, alighting passengers, before reaching an exit, 
must walk on the average one-half to one-fourth of its 
length. Ata busy station with many passengers trans- 
ferring across the platform between trains on each side 
and at the same time others moving in both directions 
longitudinally, people will naturally obstruct each 
other’s movements and congestion and delay will result 
The remedy is numerous exits in order to relieve the 
platform as quickly as possible of outgoing passengers. 
A design such as is indicated in Fig. 7 will accomplish 
Numerous stairways connect the platform with a 
mezzanine or passageway, which is nearly the full length 
f the former and located either below or above it. 
Outgoing passengers avoid obstructing the platform by 
using the nearest stairway and incoming passengers 
may also reach the end of the platform in the same 
way, and thus avoid the crowds that may have accumu- 
lated in its center. 

In this connection the relation between the street lay- 

it and the design of the station may be mentioned. 
A station 500 ft. or more in length may have within 
its limits two or more important streets or other points 
vielding a large traffic volume. It may, therefore, have 
two or more entrances or entrance groups—each form- 

‘ an important point of collection and, distribution 
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ISLAND PLATFORM STATION WITH MEZZANINE TO AVOLD PLATFORM CONGESTION 
RATLING TO SEGREGATE 


PASSENGERS FOR DIFFERENT DESTINATIONS 


of passengers. If at all possible these points should 
be connected by a passageway or mezzanine located 
intermediately between the street surface and the plat- 
form. Such a mezzanine will enable passengers to 
traverse the distance between one end of the platform 
and the entrance farthest away from this end without 
having to work their way through perhaps the entire 
length of a crowded platform. If one of the streets 
having entrances to the station yields the greatest part 
of the traffic it should be near the center of the station. 
If there are two streets of about equal importance 
they should be equi-distant from the center; in short 
the center of gravity of the traffic should coincide with 
the center of the station. 

The confusion incident to the use of the same plat- 
form for loading and unloading at stations with a two. 
way movement may be relieved by the segregation of 
waiting passengers within spaces enclosed by railings. 
Particularly where on the same track alternate trains 
have different destinations and therefore outgoing pas- 
sengers may have to remain on the platform during two 
or more train intervals, until the right train arrives, 
this device should be useful. Fig. 8 shows such a 
railing which was used on the old Grand Central sta- 
tion of the New York subway. It was installed on 
the express side of the northbound platform in 1904 
and was in continuous use until August, 1918. That 
is was an effective aid in reducing the trainstop is 
shown by the fact that during rush hours the average 
stop of northbound express trains, alternately bound 
for different destinations, was about 50 seconds, while 
that of the southbound express trains, which all had 
the same destination and therefore ran under more 
favorable conditions, was about 70 seconds. It requires 
the employment of platform attendants to direct the 
crowd, open and close the bar across the openings, and 
close the train doors. 

While the value of the device was amply demon- 
strated, this particular arrangement doubtless can be 
improved upon. Instead of impeding the movements 
of alighting passengers by compelling them to make 
two right-angle turns before reaching the central part 
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of the platform, the enclosure railing should be 
designed with the end in view of making the passage 
of both alighting and departing passengers as short 
and direct as possible in order to reduce to a minimum 
the total time required for loading and unloading. Each 
particular design, will, of course depend on local condi- 
tions and on the type of car used. While a satisfactory 
enciosure railing may often be designed to fit a platform 
already built, the right time to consider the advisability 
of this device is when the station is being designed, 
in order that platform width, width and location of 
stairways, as well as spacing and location of columns 
on the platforms, may all be determined upon with ref- 
erence to their relation to the spaces to be enclosed. 
In other 
words, the en- 
closure _ rail- 
ings, where 
their immedi- 
ate or future 
adoption 
seems advis- 
able, should 
be a part of 
the design of 
the station, 
not an after- 
thought. 
There might 
be on a rapid 
transit line a 
station or stations located at important traffic centers, 
with such dense passenger movement that, with even the 
best planned layout along the lines outlined above, they 
would require a considerably longer trainstop than any 
of the other stations and thus become limiting points 
for the capacity of the line. At such stations the 
use of additional so-called reservoir tracks should be 
considered. By doubling the number of tracks at the 
station as indicated in Fig. 9 the trains can be run 
alternately on each side of the platform, so that an 
incoming train does not need to wait for the preceding 
train to leave the station. By this arrangement the 
capacity of the station is doubled and the effect of the 
trainstop eliminated. 

Where the crowds go in different directions at differ- 
ent times of the day the two central or reservoir tracks 
of Fig. 11 may be combined into one. In that case, of 
course, connections with both main line tracks are 
retained. On a narrow street the additional track may 
be depressed under the platform as indicated in Fig. 
10. A loop terminal of either a two- or four-track road 
is easily laid out with reservoir tracks, with or without 
separate loading and unloading platforms. 

For a four-track one-level road it would generally 
be impracticable to introduce reservoir tracks on all 
four or even on only two tracks on one level at an 
intermediate station on account of the great width 
required. 
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CROSS-SECTION OF RESERVOTR 
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to be depressed. An arrangement that would often hy 
economical and convenient with a minimum vertica 
distance between platforms is indicated in Fig. 11. The 
upper platform necessarily has a considerably greater 
width than the lower one, but this is an advantage, 
since it must be used not only by passengers on the 
upper level trains bnt also by those going to and fron 
trains on the lower level. By making the stairways 
between the two platforms narrow and as numerous 
as possible, the lower platforms could be made quite 
narrow and yet have the needed capacity. Even with a 
very narrow platform, however, the width required for 
a station of the type shown in Fig. 11 should certainty 
not be less than 120 ft. and would probably have to 
exceed this figure. 

If the line itself is double-decked between stations 
the arrangement of a reservoir station becomes simply 
that of the two-track line, bifurcating each track on 
both sides of an island platform, together with means 
of transfer between the two levels as indicated in 
Fig. 12. If separate loading and unloading platforms 
are desired, the main-line tracks are also spread for the 
accommodation of an island platform between them. 

On the point of safety there is one objection to the 
use of reservoir tracks—it introduces a facing switch 
on each bifurcated tracks at the reservoir station. This, 
however, can be avoided by the use of gauntleted tracks, 
which in addition would provide guard rails for the 
entire length of the structure thus equipped. It would, 
of course, add to the expense, since the tunnel would 
have to be somewhat wider. 

The platform width is an important consideration in 
all of these different methods of avoiding platform con- 
gestion. Wide platforms considerably increase the cost, 
while, on the other hand, a platform too narrow for the 
needs of the station will retard train movements and 
therefore decrease the capacity of the line. A platform 
used for unloading only may be quite narrow. Even 
where, as would be the case at some terminal stations, 
a completely filled train is unloaded, a platform with 
an unobstructed width equal to that of the cars, say 
8 to 10 ft., would be ample, since the stream of depart- 
ing passengers is constantly moving and ihe first pas- 
sengers stepping on the platform will have reached the 
exits before the last ones are ready to leave the train 

On a loading platform passengers waiting for 4 
train naturally group themselves along the platform 
edge. Sufficient width should be allowed for these wait 
ing passengers to permit a certain freedom of movemen! 
and to give unobstructed passage to incoming passe” 
gers. Moreover, behind these groups there should be 
enough width to permit people to move about between 
different parts of the platform and the platform stair- 
ways. Each station is an individual problem and 10 
definite rule for platform width can be given, except 
the general statement that the more the conflicting 
passenger streams are separated into definite channels 
and the quicker the platform is cleared the better 
will be the result. 
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iy. 11. CROSS-SECTION OF RESERVOIR STATION FOR 
FOUR-TRACK LINE WITH RESERVOIR TRACKS 
DEPRESSED UNDER PLATFORM 
CROSS-SECTION OF DOUBLE DECK RESERVOIR 
SYSTEM 
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Intelligent location and planning of the stations on a 
rapid transit line must be based on the ultimate capac- 
ity of the line. In outlying districts it may be that 
initial operation with say a 10- or 15-minute headway 
(or shorter trains with briefer time intervals) will 
satisfy the traffic needs even during the hours of peak- 
loads. But unless the building of the line has been 
an error, particularly if the costly subway type of con- 
struction has been adopted, the traffic will grow so that 
in time a 2- or 83-minute headway, or less, will be 
required during certain periods. Either the stations 
therefore must be built to suit this later condition or 
they must be so arranged that when the need for it 
occurs they can be extended without costly reconstruc- 
tion. 

It must also be borne in mind that future extensions 
and increase in travel on existing lines in the outlying 
districts all add to the density of the passenger move- 
ments in the central district and tend to congest the 
stations on this portion of the line. It is of primary 
importance, therefore, that these stations should be 
capable of handling the traffic flow without impeding 
the train movements. At such stations it may be found 
that extensive changes are financially justified in order 
to get a station that will not limit the ultimate capacity 
of the line. These changes may include the widening 
of existing or introduction of new streets or open places 
as well as the acquisition of adjacent private property 
and the razing of costly buildings. 

It may be well here to point out some factors, which, 
in addition to that of a well-planned station, are essen- 
tial to the securing of ideal traffic conditions in general 
ind the absence of congestion in particular. Sufficient 
ind regular train service must be maintained. Unless 
the trains follow each other regularly at such intervals 
that all waiting passengers may board the first incoming 
train bound for their destination without crowding, the 
train will inevitably be delayed while the waiting 
passengers are trying to push into already overcrowded 
cars, 

Particularly at a station so located that departing 
‘rains turn into branch lines in different directions, an 
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irregular or improperly co-ordinated train schedule ma: 
produce almost intolerable conditions. Passengers wait 
ing for a train to a certain point may fill up and congest 
the platform, while trains for other points are departiny 
only partly filled. 

Another important factor with reference both to the 
comfort of passengers in loading and unloading and to 
the time required to do this, is the type of car used 
Utterly bad in this respect is the end-door car built 
on the lines of the steam railroad cars in use in this 
country. This type was adopted on the first New York 
subway, but it soon became necessary to remodel it, 
placing a side-door at the center. Compared with the 
first-mentioned type this side- and end-door car is a 
great improvement, otherwise little can be said in its 
favor as a car adapted to conditions that obtain on 
rapid transit railroads where short train 
essential and the traffic is heavy. 

The type of car in use on the New York Municipal 
Railway and adopted also in other cities has three side 
entrances and seats are arranged so that the majority of 
standing passengers will be grouped near the entrances. 
This arrangement permits comparatively rapid loading 


stops are 
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RATE OF TICKET SALE INCREASES ON NEW YORK 
SUBWAYS 
for the month of December in 


(Figures are successive years) 


and unloading and gives greater ease of circulation 
inside the car. 

Best from the point of view of speed in handling pas- 
sengers and undoubtedly also from that of their comfort 
is the so-called Illinois Central type car placed in serv- 
ice on the suburban trains of the Illinois Central Rail- 
road in 1903. Instead of an aisle in the center of the 
car it has narrow aisles along the sides with the seats 
placed transversely back to back in the center, and in 
addition to end doors it has a side door opposite each 
section of eight seats throughout the full length of the 
car. 

(To Be Continued.) 

















Safety Hints for the Shipyard 


Safe Practice 


Notes on 
A. Walsh, of the 
National 


in Hull Erection, from an Address by T. 
Merchant eee Corporation Before the 
Safety Council at Milwaukee, September, 1920. 


NTIL recently it was a foregone conclusion that a 

real ship is never built without the sacrifice of at 
least one unfortunate. Since the early days of 1918, how 
ever, it has been known that avoidable accidents can be 
eliminated in shipbuilding as completely as in other fields 
of construction. By a detailed study of shipbuilding opera- 
tions it becomes possible to locate the prominent causes 
of injury and then set about to correct them systematically. 

Safe Staging Details—Planks from outside staging should 
number at least two at any point, and preferably three 
amidships, while fore and aft on the sheer there should be 
four, supplemented by solid staging directly aft or on the 
fantail. Planks should be laid so that the lap does not 
exceed 18 in. or is less than 12. Each tier of staging should 
be supplied with at least one substantial guard rail 3 ft. 
6 in. above the plank; often two rails will be better. They 
should be bolted in place rather than nailed. A 3 x 6 
timber is preferable to a 2 x 4, as men will sometimes 
stand or jump on them in going from one level to another. 

Staging planks tend to creep from vibration set up in 
the construction work, and this may be overcome by the 
use of countersunk bolts in the ends, or by nailing cleats 
to the underside; both methods have proved effective. Bolt- 
ing the crosslogs on which the planks rest is preferable 
to wedging them tight as wedges become loose and the 
crosslog then may creep and drop. 

Ladder and Stair Safety—Ladders for access to the sev- 
eral levels of the staging should be tied securely at the 
top, should be braced at the middle, and in some cases 
should be cross-braced to take up sway. As standard prac- 
tice they should all lean in the same general direction; 
generally they should lean in the direction of the descending 
grade. 

An investigation of the use of inclines as compared with 
stairways for the main approach to the deck seems to have 
proved that the incline is most efficient and is more adapt- 
able to the easily handling of carried loads. 

Provision should be made for reaching the lower decks 
without going up and over, and this may be done by pro- 
viding a passage through a left-off shell plate at the bow 
(and sometimes amidships). To reach such an opening 
temporary stairs have in every case proved most efficient 
and safest. 

Hatch Staging—If the guard rail of hatch staging is left 
stationary when the platform is raised, so that the rail 
becomes too low, it may create a greater danger than no 
rail at all; provision should be made for keeping the rail 
at proper height. In engine and boiler-room hatch staging 
sometimes no provision is made for getting from one level 
of the staging to the next, and the men have to climb by 
means of the posts and crosslogs, a practice that creates 
a serious hazard. A ladder should be installed or strips 
should be placed on the uprights to form a ladder. 

For general entrance and exit at the hatches, a temporary 
hatch stairway is superior to a ladder, as shown by time 
studies and accident statistics. The stairs will very shortly 
pay for themselves in reduction of accidents and saving 
of time of men. 


Guard Deck Openings—Hatch openings, ventilators, and 
manholes should be guarded. Hatch openings should have 
substantial wooden guard rails. Heavy sections of timber 
will protect ventilator openings. Manholes and ventilators 
should have temporary covers of either wood or metal, a 
hinged metal cover having proved the most efficient pro- 
tection. One lost-time manhole accident will frequently 
offset the price of a good many covers, whether of wood 
or of metal. 

Use Goggles—Efficient goggles should be supplied to all 
men in pneumatic tool work to eliminate eye injuries, and 
steps should be taken to make sure that they are worn. 
Goggles should be designed to have sufficient ventilation to 
relieve condensation, and should be carefully fitted. Where 
special lenses are required in goggles, it is a wise invest- 
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ment on the part of the employer to see that they 
furnished. 

Eliminate Unnecessary Air Hose—Often ladders and 
stairs are cluttered with air lines, which create a seri 
tripping hazard. Strict supervision by foremen and safe 
committee men, and the installation of pipe lines 4 
hatches with manifolds at deck levels, will eliminate + 
practice; production wili be increased and consumption 
air hose reduced. 

In connection with pneumatic work it should also b« 
marked that tools should have careful attention before 
distribution, and the use of mushroomed sledges, flatters. 
and mauls, sprung wrenches or defective drift pins shoul: 
not be permitted. 

Safety Work Should Be Organized—Experience in se 
eral yards, both wood and steel, has shown that of the ac: 
dents in shipbuilding 95 per cent occur on the hull co: 
struction. To reduce hull accidents, in addition to provid 
ing proper construction and safe tools and methods of 
working, an efficient safety organization is necessary. Thi 
ship carpenter department of one yard held special de 
partmental meetings each month, and this department was 
held responsible for the safety of several hundred men 
working on staging; as a result, the work has gone on a 
full year without one accident being charged to neglect of 
the work of this department. 

As it is important that platforms and staging should be 
free from all warped, split and burned planks, it is appar 
ent that an efficient staging gang must be employed. When 
such a gang is operating efficiently, statistics have shown 
that staging accidents are zero. 





Causes of Asphalt Pavement Cracks and 
Pushing Being Investigated 


y ORDER to determine, if possible, whether cracking 

occurring in asphalt pavements results from improper 
drainage or is due to the make-up of the sheet asphalt, 
lengthy investigations are being undertaken by Major 
F. S. Besson, Corps of Engineers, U. S. A., and 
assistant to the engineer commissioner of Washington, 
D. C., upon Washington’s sheet asphalt pavements. Not 
only is it hoped to arrive at definite conclusions regard- 
ing cracking, but investigations cover the causes of the 
pushing of the surface as well. 

Sections have been cut from streets in various parts 
of the city, such specimens being taken from streets 
ranging in age from ten to forty years. These speci- 
mens are to be listed by degrees relative to their con- 
dition, ranging from the pavement which shows the 
most cracks down to the perfect pavement which neither 
cracks nor pushes, continuing to the end of the tabula- 
tion with the pavement which is most objectionable 

Analyses will be made of the specimens and they 
will be rated according to the percentages of bitumen 
and the gradation of the aggregate, also as to the density 
of the mixture and the ductility of the bitumen. Pen- 
etration and pat tests will also be made. The investi- 
gations will be extended throughout the winter and 
it is hoped that data of material benefit will be obtained 
therefrom. Asphalt considered in the test to be made 
will be of various kinds: Trinidad, Bermudez, Cali- 
fornia, Montezuma, Maricaibo, Aztec, etc. 

The investigations made so far have led Major Besson 
to believe that neither do cracks in the asphalt surface 
relate directly to those in the concrete base, nor does 
the pushing of the surface depend upon the smooth- 
ness or roughness of the concrete base. It is believed 
that, provided there is a good rigid base, the cracking 
and pushing of asphalt pavements are entirely depe'! 
ent upon the make-up of the sheet asphalt. 
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Development of Local Materials 
Aids Road Contractor 


More Mileage With Fewer Men Result of Crusher 
Installation and Other Changes in Plant— 
Nine-Bag Batch Employed 


NCREASED mileage over 1919 through the develop- 
| ment of local materials supply, the use of a nine-bag 
hatch mixer, and other changes in equipment and 
methods of operation, is the accomplishment of Quinlan 
& Robertson, Inc., New York City, who are building a 
ection of reinforced concrete pavement along Route 141 
of the Pennsylvania state highway system. This con- 
tract, which is one of the 1919 series, is on the Reading- 
Pottsville Road, lying between the towns of Hamburg 
and Orwigsburg, in mountainous country contiguous to 
the Schuylkill River. 

Because of the inability of the contractor to secure 
and hold an adequate force of men, due partly to the 
remoteness of the job, con- 
struction methods followed 
during the 1919 season, 
when but 20 per cent of 
the contract was finished, 
were abandoned. A study 
of plant layout and con- 
struction methods requir- 
ing the least labor forces 
was undertaken, with the 
result that a central mate- 
rials plant was constructed 
near Molino, and new equip- 
ment was purchased. Dur- 
ing 1919 concrete was 
mixed in two 14-cu.ft. ca- 
pacity mixers, of imported 
materials hauled to the road 
in trucks and dumped on 
the grade. Charging the 
mixers was done with 
wheelbarrows. The central 
materials plant was located 
at a site along the line of 
the Philadelphia & Reading 
R.R., where a deposit of 
boulder rock was found. 
The rock is of a high qual- 
ity, but unfortunately runs 
only in seams along the 
mountainside. One of 
these seams was opened 
after quarry operations 
started during the winter. 
The deposit is located 
about 300 ft. above the rail- 
road on a mountainside 
whose slope approaches 45 
deg. Rock is conveyed from this quarry to the crusher 
by means of a double track narrow gage haulage system, 
in which are used two cars operated by cables wound on 
a double drum steam hoisting engine located above the 
quarry on the mountainside. It was at first thought 
‘hat this material source would be adequate to supply 
‘he job with crushed stone, but recent developments show 
that only half the required material can be had from this 
quarry, a fact due to the thin deposits in which the 


FIG. 1. SYSTEM USED IN 
HAULING ROCK 
FROM QUARRY 


ENGINEERING 


NEWS-RECORD 831 


boulders are found. The other half of the material 
requirements must be met by importation from com- 
mercial quarries. Fig. 1 is a view of the haulage system 
as seen from the top of the materials plant. 

When the cars from the quarry reach the foot of the 


FIG. 2. CLOSE-UP OF MATERIALS PLANT 
incline their loads of stone are dropped into the main 
crusher through an end door, which is released by the 
men feeding the crusher. From the crusher the stone 
is elevated to the top of the plant and put through a 
revolving screen having circular openings 3 in. in diam- 
eter at the intake, and openings 2? jn. in diameter over 
the stone bin. “Overs” are deposited in a chute which 
leads to a No. 2 jaw crusher. The product of the smaller 
crusher is elevated and discharged through the main 
crusher into the elevator to the screen, thence to the 
proper bin. 

Sand is imported. It is handled by spotting the open 
top car over a track hopper into which the sand is 
unloaded, whence it is discharged into the sand bin by 
means of an elevator. In case the sand bin is full sand 
is sent from the track hopper into a small elevator which 
discharges the material on a storage pile on the opposite 
side of the track. 

Fig. 2 is a close-up of the materials plant showing the 
sand elevator on the right and the stone elevator on the 
left. The return chute for oversized stone 1s seen over 
the stone elevator. 

Material bins are hopper-bottom fitted 


and with 
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CEMENT HOPPERS AND MATERIAL CARS READY 
TO DISCHARGE TO BATCH BOXES BELOW 


slide gates. A train of four batch cars of 45 cu.ft. 
capacity each is run under the bins and filled with the 
sand and stone. The cars are divided into two compart- 
ments which, when filled level, contain the exact amount 
of sand and stone necessary for one batch of concrete. 
They operate over a track which connects the materials 
plant with the cement house by means of a haulage 
system similar to that which supplies the crushers with 
stone. 

The cement house consists of a storage house whose 
floor is approximately 10 ft. above the ground line. 
Storage is supplied for about 4,000 bbl. in this room. 
A covered loading platform opens off the storage room 
on the opposite side from the railroad siding and to this 
loading platform batch cars are drawn and spotted over 
openings in the floor. Four cement hoppers are built 
into the floor opposite the openings for sand and stone. 
Nine bags of cement are placed in these honpers for 
each batch of sand and stone. These cement hoppers 
and the material cars in place are shown in Fig. 3. 
Four 5-ton trucks drawing 5-ton trailers are used for 
haulage of batch boxes from materials plant to the 
mixer. Each truck train carries four batch boxes—two 
on each truck and two on each trailer. The truck and 
trailer drive under the loading platform and receive the 
charge of cement and aggregates from the platform 
above. Cement is discharged into a separate covered 
metal compartment, with which each batch box is fitted. 
The operation is illustrated in Fig. 4. 

The mixer, whose’ capacity is 28 cu.ft., is charged by 





FIG. 4. 


STEAM SHOVEL REFITTED FOR USE AS 
CHARGING CRANE 








a double-drum, continuous tread, steam shovel rigged 
a crane. The dipper stick and crowding engine were } 
moved from the shovel and the boom was extended abo: 
5 ft. by channel irons fastened to either side of th. 
outer end. Four sheaves are fitted on a shaft to the en 
of the boom which carry the two boom lines and th 
fall and dump line. The mixer and crane run near th 
left hand form. The trucks with trailers run to withi 
50 ft. of the crane, where the trailer is uncoupled and 
waits until the truck which continues on within react 
of the crane is unloaded. The truck then backs past 
the waiting trailer to a point where a few omitted forn 
lengths allow it to turn around and back up to the 
trailer again. While the truck is turning around, th: 
trailer is drawn up to within easy reach of the crane b) 
means of a cable reaved over the winding drum on the 
mixer. By the time the trailer is unloaded, the truck 
has coupled on the other end and is ready to move out 
The four trucks and trailers in use on the 2-mi. hau! 
make the round trip in about 40 minutes. Twenty-on: 
minutes are required to make the run from the plant to 
the mixer, due to the heavy grade. A truck and traile) 





FIG. 5. 


FIRST FINISHER STRIKES AND TAMPS:; 
SECOND TAMPS AND BELTS 


are unloaded in seven minutes. As the net time of 
mixing on the job is one and one-half minutes, 
requires an average of two minutes, gross, per batch 
This would indicate that the handling of the batches b; 
the crane is well proportioned for the speed of the mixe) 
under this mixing specification. 

The mixer is fitted with an overhead hopper which 
discharges directly into the drum through a slide gate 
The rated capacity of the mixer calls for a seven-b: g 
batch of a 1:2:3 mix. After some experimenting wit! 
an eight-bag and then a nine-bag batch, the contract’ 
determined upon the latter as a standard size bate! 
Though the mixer is loaded over its rated capacity, 
there appears to be ample power and drum capacity ' 
carry the extra load. The entire batch, however, can! 
be conveniently carried in the discharge bucket, a sn 
amount of concrete—approximately 10 per cent of * 
batch—being deposited on the grade directly from t): 
mixer. The mixer is mounted upon wide steel tir 1 
wheels. 
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lhe finishing is done by two finishing machines, the 
st machine striking and tamping only, the belt being 
moved, and the second machine tamping and belting. 
On July 27, 492 ft. of 18-ft. pavement, 6 in. thick at 
e edges and 8 in. thick in the center, were placed in 
hr. elapsed time, that day being the twelfth day of 
yeration of the plant. Prior to that time attention 
ad been paid to details of operation and not to speed. 
hat length is at the rate of 20 batches an hour. The 
ontractor believes that as soon as the wrinkles in oper- 
ation methods have been straightened out, an average 
of 80 batches an hour can be maintained, provided 
material supplies are adequate. The contractors’ belief 
that increased mileage will result from perfection of 
organization is borne out by a recent report that in a 
9-hr. day the following records were made: Aug. 26, 
600 ft.; Aug. 27, 664 ft.; Aug. 28, 677 ft. With the use 
of a nine-bag batch 3.3 ft. of road are laid at one batch. 
This means that the mixer can work in one place for 
four batches and can use the time between truck arrivals 
in which to move ahead, 
The following is an arrangement of all the labor used 
on the job: 


At the mixer: 
1 foreman fine grading and form setting 
form setters 
form setters’ helpers 
laborers, fine grading between forms 
concrete foreman 
hoist engineer 
hoist fireman 
mixer operator 
mixer operator’s helper 
laborers handling batch boxes, trucks, trailers, etc. 
concrete spreaders 
finishing machine operators 
finishing machine mechanic 
finishers, edging, touching up 
2 laborers, general work. Total: 41 men. 
Hauling: 
4 truck drivers 
1 mechanic 
2 helpers on truck repairs. 
Cement House: 
6 laborers handling cement and charging cars 
1 engineer on haulage system. Total: 7 men. 
Power House: 
1 engineer 
1 helper. Total: 2 men. 
Materials Plant: 
3 laborers feeding crusher 
3 laborers unloading sand 
1 mechanic 
1 oiler. Total: 8 men. 
Quarry: 
1 foreman 
8 laborers (this number varies with supply) 
1 haulage engineer. Total: 10 men. 
otal force employed: 75 men. 
A. D. La Roche is manager for Quinlan & Robertson. 
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Total: 7 men. 


Activated-Sludge Plant for Reading, England 


A loan of £148,000 ($719,000) for an activated-sludge 
plant to treat the sewage of Reading, England, has been 
authorized by the Ministry of Health. According to the 
London Surveyor, the activated-sludge process “is ec- 

cially applicable to Reading, as a complete exclusion 

rain-water from the sewerage system is effected.” 
ins for the new works have been made by G. Midgley 
ylor, Westminster, England, 
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Line Controls County Road Traffic 


By K. I. SAWYER, 
Superintendent of Highways, Ishpeming, Mich 
AINTED lines on the road surface, as shown by the 
accompanying view, have proved as useful in con- 
trolling traffic on trunk line highways in Marquette Co., 
Mich., as have similar control signs on city streets. 
The road illustrated was originally laid out as an ore 
teaming track from the iron mines at Ishpeming to the 
boats at Marquette, and, of course, was designed only 
for team travel. As the road drops 900 ft. in 7 mi. 
through a hilly country there are numerous curves and 
grades. The maximum grade is 6 per cent, but some of 
the curves are sharper than is now considered good 
design for motor traffic. The traffic, which exceeds 


CURVES MADE SAFR BY PAINTED CONTROL SIGNS 
1,200 vehicles per ten-hour day, was beginning to be 
dangerous to itself, as the visibility was low on these 
curves, due to the shoulders of the hills and the heavily 
timbered country which borders the roads. To relieve 
this situation the writer painted white 8-in. center lines 
upon the black surface of the road at the more danger- 
ous curves, with an arrow pointing down the right 
hand side of the road at either end. The purpose was 
to counteract the tendency of drivers to hug the inside 
of a curve regardless of the danger of hitting the 
traffic approaching, which might be invisible to them 
at the time. The effect was immediately apparent. The 
drivers, used to obeying control signs in the cities, 
immediately responded to the appeal of the white line 
and kept to the right hand side of the road. The 
immediate reduction in the number of accidents indi- 
cated that the plan was worth while. 

The white paint used for this work is a whitewash 
prepared according to the formula used in the United 
States lighthouse service. The patrolman touches up 
the center line every Saturday morning, but unless the 
rains are especially severe the line will last a month. 


Enormous Rainfall in Hawaii 


An inch a day is the average rainfall in the upper 
Waipio Valley, Hawaii, which makes it one of the areas 


in the world where the rainfall is heaviest. On the 
other hand, the rainfall on some of the slopes of 
I{ualalai, on the same island, is only 20 in. a year. The 
only surface streams on the island are along the north- 
east coast between Hilo and Kohala. Waipio River, 
according to the U. S. Geological Survey, has been partly 
developed for irrigation. 
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The National Department of Public Works Situation 


Report of M. O. Leighton to Engineering Council States That Moral Support Is Needed Now To Finis! 
Legislative Program—Engineer Corps Will Control Unless Civilians Act, He Says 


CALL for moral support from engineers for the 

bill providing for a National Department of Public 
Works is contained in a report which Engineering Coun- 
cil received at a meeting in Chicago Oct. 22 from M. O. 
Leighton of its National Service Department. Civilian 
engineers, it is claimed, will be outmaneuvered by the 
Corps of Engineers, U. S. Army, unless there is a 
decided revival of the interest in the public works de- 
partment exhibited 18 months ago. Other professions 
and organizations, it is pointed out, are taking up the 
engineers’ program and will follow it through. Ex- 
tracts from Mr. Leighton’s report follow: 


Resumption of legislative effort in support of a National 
Department of Public Works will take place prior to the 
next meeting of Council. It therefore appears advisable to 
make a rather complete report on the progress of that 
movement. 

Two outstanding facts may be mentioned: The first is 
that the engineers of the country in good faith started in 
1917 something which they do not now seem inclined to 
finish. The second is that the scope of the movement and 
its ramifications extend beyond all limits written or spoken 
of at the time. 

The writer is unable to suggest any adequate reason why 
the original enthusiasm of so many engineers has appar- 
ently been reduced to a passing interest. Engineers re- 
sponded warmly to it in the first instance and it therefore 
may safely be assumed that they had an original and gen- 
uine regard for it. The writer has considered the possibil- 
ity that the engineers may be discontented with the con- 
duct of the public works campaign and the personnel en- 
gaged therein. This, however, seems doubtful, because of 
the fact that the campaign has been successful to a degree 
beyond that anticipated at the beginning by those most 
familiar with the situation. 

No doubt the enthusiasm of many engineers has been 
cooled, and in some cases their active opposition has been 
brought about by the very skillful campaign carried on by 
members of the Corps of Engineers, U. S. Army. We do 
not complain of such activities of the Army engineers. 
Their opposition to a public works department was expected. 
Many of the civilian engineers on whom we counted for 
support have been won over to the the Army 
engineers, ald as magnanimous opponents we must con- 
yratulate the Corps ow its ach cvement. 


cause of 


YOVERN MENT REORGANIZATION 


The fundamental! arguments for a department of public 
works apply with equal force to the entire Government 
organization. There has grown i a short space of time 
a country-wide movement for Government reorganization. 
The National Education Association, the Women Voter’s 
League and the Federation of Women’s Clubs are support- 
ing a proposed department of education. The American 
Public Health Association and other organizations in the 
realm of sanitation and preventative medicine are support- 
ing a department of health. Certain welfare crganizations 
are advocating a department of public welfare, and there 
is also a movement for a department of aeronautics, and, 
as some of you are aware, an old movement for a depart- 
ment of mines still exists. The National Budget Com- 
mittee, having practically completed its labors in behalf 
of a budget system of Federal finance, is actively turning 
its attention to the entire field of Federal reorganization. 

The National Budget Committee, the Public Works De- 
partment Association, and the National Education Associa- 
tion are participating in the activities of what is known as 
the National Committee for Government Economy, the 
purpose of which is to make and report upon a complete 


study for governmental reorganization. The report 
practically completed. In all of these organizations, \ 
possibly one exception, the creation of a department o' 
public works is an accepted doctrine. 

Early in October there was a meeting in New York Cit, 
attended by John T. Pratt, the head of the National Budget 
Committee; Herbert Hoover; Henry L. Stimpson, forme: 
Secretary of War; Paul Warburg; Major C. T. Chenery, 
and the writer, at which matters of Government reorganiza- 
tion were discussed, and particularly the need for and th 
possibility of amalgamating all reorganization efforts under 
a commonly accepted and supported program. It was 
brought out that if the many organizations conduct cam- 
paigns separately, each for its own particular project, the 
confusion created in Congress will probably result. in no 
legislation. It was therefore decided to call a meeting of 
delegates from the several organizations advocating reform 
in the Government departments, for the purpose of organ- 
izing a Federal Reorganization Council, which would be 
the common body through which an accepted program 
would be carried forward. 

A meeting of such delegates was held in New York on 
Oct. 14 at which time the nearly completed report of the 
National Committee on Governmental Economy wa: 
presented. That program provided for a general rearrange- 
ment of Government activities along functional lines, in- 
cluding the creation of a department of public works by a 
reorganization of the present Interior Department. The 
meeting for final organization will take place on or about 
Nov. 15. The prospective field of such a council is not 
limited to the mere reorganization of Federal activities. It 
should, if properly conducted and supported, become the 
authoritative unofficial body to engage in the work which 
will eventually lead to a distinct separation of the political 
features of our Government system from the conduct of 
departmental business. 

There is also being discussed the consolidation of the 
Public Works Association with the National Budget Com- 
mittee. This move appears to be wise from the stand- 
point of efficiency and economy. 

The obvious result of all this is that a department of 
public works, if created, will not be an achievement of 
engineers and architects solely, but of men and women 
of many professions and vocations. Such credit as will 
come to the engineers will be merely that of starting a 
good thing, unless the members of the profession revive 
their interest and resume a leading part in the campaign 
If such a revival does not take place the cream of achieve 
ment will be skimmed by the members of other professions 

To summarize as to the prospects for a department of 
public works: It is the writer’s belief that the principle is 
thoroughly settled in the minds of the public and of a 
majority of the members of Congress. The important ques 
tion remaining is the kind of a department that we shall 
have. This involves a discussion of the matter of engineer- 
ing control of the Government operations. Shall it be civil 
or military? 

CIvIL OR MILITARY CONTROL? 


It is easy enough for the thousands of engineers of the 
United States to assert that the engineering work of th 
Government shall be under civilian control, but it is quite 
another thing to establish that control. It is not diffi ult 
for the civilian engineers of the country to set up “ie 
claim that our military engineers are not well-rounded 
engineers; that they are inbred; that the greater par’ of 
their meritorious performance is done by their civiien 
assistants who secure no credit therefor; that the Corps of 
Engineers is an autocracy and therefore unsuited tu t! 
control of public operations in a democracy. i 

Unless one scans the record very closely he will fai ' 
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reciate how intimately the military organization has 
rwoven itself into the structure of civil government, and 
what ingenuity it has placed landmarks that stand 
4 constant reminder of the civil achievements of the 
litary engineers. These landmarks are placed where they 
vill most frequently fall under the eye of the members 
’ Congress. If a new road is built in one of the parks 
the District of Columbia—just an ordinary road involv- 
ing horse sense and an adherence to fundamental principles 
t is likely to be named after the military head of the 
fice under which the construction happens to fall. If 
lam construction is proposed, the lake behind the dam is 
named for some military engineer. By constant applica- 
n and attention to detail these military engineers have, 
juring past years, created in Congress the habit of provid 
that the Engineer Corps shall do thus and so, and 
whenever a civilian engineering organization is designated 
the first process is to overcome the aforesaid habit. 
When Government reorganization takes place the pro 
visions made for engineering control will crystallize and wil 
not become mobile again for at least a generation. It all 
comes down to a question of what the civilian engineers 
want and what they will work for. They are strong 
enough numerically and powerful enough in influence to 
guide the decision if they choose to do so, but they must not 
entertain the notion that their adversary is asleep. 


BROAD TRAINING FOR ARMY MEN 


" If the testimony of some of the line officers, some of the 
engineer officers, and many of the reserve officers, be cor- 
rect, the Corps of Engineers exhibited in the late war the 
not wholly commendable results of their high state of 
specialization. This ought not to be so. Our corps of 
military engineers should be given responsibilty and experi- 
ence in every line of engineering laid open by Government 
activity. They should take their place in the engineering 
work of the arid lands and the swamps, the highways and 
the forests, the mines and the laboratory. They should be 
given the financial and the commercial training necessary 
to the proper conduct of operations, so that in war exigency 
they shall be entirely competent to perform all the engineer- 
ing functions that present themselves. These facts, which 
it is believed no thoughtful person will deny, bring us to the 
forks in the road. Shall, by reason of this necessity for 
broad engineering training, the corps of military engineers 
be in command of all the Government’s public works func- 
tions, to the perpetual subordination of the civilian en- 
gineer? Or shall they constitute, as was originally in- 
tended, a military arm of the Government and be given their 
training and experience by temporary assignment to posi- 
tions in the civil work, by transfer therein according to 
plans most advantageous for the acquirement of such ex- 
perience ? 

The civilian engineers of the country must decide, and 
if they are defeated in the forthcoming contest the fact 
will, in the opinion of the writer, be an evidence that 
the military engineers deserve their success, for it will show 
that whatever may be their engineering qualifications and 
however severely their ideals may depart from those which 
ire supposed to constitute the cornerstone of domocracy, 
these men do, nevertheless, possess an essential character- 
istic which the great body of civilian engineers does not, 
namely, that they know men and are ever vigilant in the 
exercise of their knowledge. 





Rubber as Road Surfacing Material 


'o deaden the sound of traffic, according to the Lon- 
‘on Surveyor, there is now placed on Borough High St., 
t Southwark, London, an experimental stretch of road 
Which is faced with rubber sheeting. Only half of the 
i is now being laid so as to afford a comparison in 
iency. The new material is being laid in flat slabs 
thick attached to steel plates, from which project 
lly flanged studs which are gripped by the con- 

foundation. 
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Export and Import Statistics Indicate 
Industrial Trend 
By O. M. Fox 


Construction News Department 
Engineering News-Record 

[The course of business in the next six months is of 
such interest to every engineer and contractor that 
the following analysis of export and import figures 
merits a wide reading. The trend is not an encouraging 
one, but it should be in the minds of all who appreciate 
the all-pervading influence of our industrial situation.— 
Editor. ] 


” 


RICES are never “too high” or “too low,” for a long 

period because they invariably react to the con- 
scienceless law of supply and demand. Such a long 
period of high and climbing prices as we have experi- 
enced in 1918, 1919 and until recently in 1920, would 
have been impossible had it not been for the loss of 
Europe to the world’s producing or supply capacity for 
over four years and the devotion of America’s produc- 
tion to engines of destruction and war-consumed goods 
for an equal period. 
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FIG. 1. PERCENTAGE OF DUTY FREE IMPORTS (LARGELY 
RAW MATERIALS) RAPIDLY DECLINING—EXPORTS 
STEADY—IMPORTS REGULARLY INCREASING 


When a nation is selling more than it is buying, 
exporting more than it is importing, it is enjoying 
financal prosperity and experiencing relatively high 
prices at the home markets. Such has been the case in 
America for the past few years. An approaching change 
in this condition is looming every day, and presents one 
of the fundamental reasons for the initiation of price 
cutting inaugurated by the Detroit auto king on 
Sept. 20. 

Our exports from Jan. 1, 1919, to July 31, 1920, a 
period of nineteen months, have totaled $12,649,000,000, 
an average of $666,000,000 a month. During the same 
period imports have amounted to $7,386,000,000, an 
average of $388,000,000 a month. Excess of exports 
over imports has totaled for the period, $5,263,000,000, 
an average of $277,000,000 per month. 

This excess of exports, or supposed factor of safety 
in international] trade relations, as it might be termed, 
is rapidly decreasing. Of these nineteen months’ total, 
47 per cent of the imports have been brought in and only 









































































10 per cent of the exports have been shipped out in 
the last seven months—37 per cent of the time. Exports 
have remained practica!ly stationary, at around $650,- 
000,000 a month for these seven months, while imports 
have grown from a January-February average of $470,- 
000,000 to a June-July average of $540,000,000. This 
rate of increase holds good for the entire nineteen 
months. The monthly figures of imports have steadily 
increased, with only minor downward reversions, from 
$213,000,000 in January, 1919, $235,000,000 in February, 
$267,000,000 in March, to $553,000,000 in June and 
$537,000,000 in July, 1920. The spread between the two, 
or the excess of exports over imports has therefore 
steadily decreased from $409,000,000 in January, 1919 
to $114,000,000 in July, 1920. 

This is best represented by the appended graph which 
shows steady convergence of the plotted lines represent- 
ing exports and imports, and the corresponding steady 
drop of the line representing excess of exports toward 
the zero line. The natural bent of a student of graphs 
is to extend the lines in an effort to foresee the future, 
us moving forces tend to expend their energies along 
their direct lines of impulse. This must be done with 
caution in this case, bearing in mind that while there 
is a probability that the export and import lines on this 
chart will cross, and that before the close of this year, 
there is a limit beyond which they cannot pass, this 
limit being Europe’s producing capacity and consump- 
tion requirement, coupled with our own consumption 
capacity. 

The lines will probably tend to converge. Their ap- 
proaching convergence, Or crossing, Will reverse the situ- 
ution of the past three or four years and we will be- 
come, from a nation of profit-taking sellers, a nation of 
profit-paying buyers, and our commodities, following 
that previously mentioned immutable law, must rank 
lower in financial value scale and our financial pros- 
perity must diminish. 

The available statistics of the custom house show 
still another factor which tends to disturb our equanim- 
ity. Bear in mind that, of goods which come into this 
country from abroad duty-free, by far the greater por- 
tion is raw material. In order of their monetary value, 
the ten leading duty-free items of import are raw: wool, 


raw vegetable fiber; raw silk; india rubber; raw 
chemicals; copper; crude vegetable oil; hides; tin and 
coffee. These are the commodities of which we must 


import vast quantities to keep turning the wheels of 
our mills and factories. The principal dutiable articles 


of import are sugar, tobacco, manufactured cotton, 
manufactured silk, manufactured wool, manufactured 
vegetable fibers, chemicals and similar products of 


foreign industry. 

One of the most fruitful causes of the self satisfied 
days in America during the post-war period was the 
selfish thought that the manufacturing capacity of 
Europe was so crippled that for a period of years 
American fabricated products would not only be free 
from foreign competition at home but would also be 
free to corral the trade of the world. The figures of the 
government report disclose the fact that, during the 
nineteen-month period under discussion, while imports 
have been increasing nearly three-fold, the percentage 
of duty-free imports has decreased from 74 per cent 
to 49 per cent. 

During this period, while our importation of raw ma- 
terials has increased 684 per cent, or $106,000,000, our 





ENGINEERING NEWS-RECORD 




















Vol. 85, No. .2 








finished product importation has increased 389 per ce 
or $218,000,000. Foreign manufacturing interests 
speedily resuming their former position of active c 
petitors of American industry both in our own land a 
abroad. By just the value of these increased dutia))\: 
importations has the home market of American ma: 
facturers been diminished, and it is interesting to not 
that nearly all this increase has taken place in the las; 
seven months and is now at its highest figure in severa| 
years. The increased supply of foreign fabricatic 
is thus seen to be co-incidental with the stagnation of 
American markets which has culminated in the present 
period of sharply shrinking values. The percentage of 
duty-free importations is graphically shown in the «c- 
companying diagram. 

If American business has a besetting sin, it is prob- 
ably optimism, and of recent times this over-optimism 
seems to take the form of over-estimating markets 
Our reason has been dulled by the fact that all industry 
is turning out and selling more production, in dollars 
und cents, than ever before and we have lost sight of 
the fact that owing to high prices the swelled financial 
figures represent a lessened actual material production 
If less units are being sold, less manufacturing capacity 
is required, regardless of the total monetary value of 
the units themselves. A clothing factory turning out 
10,000 suits at a current valuation of $500,000 is using 
only half the material, less labor, less power and less 
equipment that one turning out 20,000 similar suits 
currently valued at $400,000, although the first plant’s 
money production is 25 per cent in excess of the second 

Business must therefore translate the meaning of 
these three shadows: (1) Imports rapidly increasing to 
a point where the United States no longer occupies a 
favorable trade position; (2) entry of foreign fabrica- 
tions into active competition in domestic markets and 
similar competition to be met abroad; (3) consumption 
of goods much smaller in actual quantity, though larger 
in current monetary value, than has been realized. As 
the nation as a whole, and as the individual business 
units thereof, properly penetrate these shadows with 
the light of clear business sense, and as our economic 
and industrial sails are trimmed to cope with the gusts 
and eddies that the shadows portend, just so shall the 
nation and the individual business units thereof prospe: 
in the coming year and decade. 





Snow Removal From Highways 


Efforts are being made to secure an announcement of 
policy from the Bureau of Public Roads in regard to 
snow removal. It is evident from these requests that the 
desire is that general endorsement be given snow re- 
moval on the ground that the highways represent too 
great an investment to be allowed to become impassable 
for even a short time. Thomas H. MacDonald, Chief of 
the Bureau of Public Roads, has taken the position that 
the matter of snow removal is entirely a local quest! 
In some instances, he said, it is obvious that snow re- 
moval should be vigorously carried on, but over the great 
portion of the highway mileage of the country, in the 
snow region, he believes careful figuring must be done 
in order to ascertain if the expense of snow remove 
justified. Where the snowfall is excessive, as in Maine, 
for instance, he is of the opinion that it would not be 
economical to attempt to keep many of the roads !ree 
from snow. 
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or. TO a recent date hydraulic engineers have ac- 
cepted the formula v == ¢ Vrs and Kutter’s formula 
for ¢ as the best available guides for computations 
relating to the flow of water in any kind of uniform 
However, writers have very generally ex- 
sressed the belief, and hope, that eventually a formula, 
equally reliable but less tedious in solution, would be 
ound, 

It is the writer’s opinion that such a formula is now 
{fered in what is known as Manning’s formula which is 


1.486 
v pt gt 
n 









Any unprejudiced reader after familiarizing himself 
with the able and excellent discussions of this formula 
by King (“Handbook of Hydraulics”) must concede that 
computations with Manning’s formula will check with 
those computed by the Chezy and Kutter formulas to a 
degree well within the errors due to uncertainty in the 
value of n as used in either formula. 

If there remains a doubt in the mind of anyone as 
to whether it is safe to use Manning’s formula instead 
of the older ones he should be reminded that they are 
all empirical, that they all depend for their accuracy 
on a coefficient that must be determined by experiment, 
and if that coefficient is correctly determined the formula 
will be correct. Any formula can be made correct by 
applying a proper coefficient. It is to our advantage 
to adopt the formula that is least laborious in the solu- 
tion and then give chief attention to the determination 
of a proper coefficient. Manning’s formula is well 
adapted to this purpose and it has the very great ad- 
vantage that it is adapted to the values of n as already 
determined from a vast number of experiments. How- 
ever, the reader should not fail to appreciate the fact 
that if Manning’s formula should come into general 

(which it probably will) we are perfectly justified 
in adopting values for n other than those fitting Kut- 
ter’s formula, if in so doing we make Manning’s formula 
better fit the facts. 

The writer’s contribution to the further adaptation 
of Manning’s formula to the needs of practice follows: 
ln Manning’s formula (see above) for v substitute 


z 


1.486 
"yt gh 


q/a, then q/a “ 


in which q == water flowing per second in cubic feet, 
a area of water section. r the hydraulic radius 
the slope, or drop divided by distance. 
lt is well known (from plane geometry) that in 
lar figures the areas vary as the square of the 
ilar linear dimensions; and the hydraulic radius 
iny similar set of water sections varies directly as 
imilar linear dimensions. If, then, we assign the 
ol d (see cuts accompanying tables) to any one of 
limensions of a series of water sections, similar 
hape but variable in dimensions, and then assign 
mbol a, to the area of the shape when d unity, 
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the area of any one of the other similar sections with 
dimension d (other than unity) will be a ad’. Simi 
larly, if we assign the symbol r, to the hydraulic radius 
when d is unity, for any other size of the similar sec- 
tions the hydraulic radius will be r7. Hence we can 
modify the last equation thus 








q 1.486 
a, da? n 
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The most frequently occurring problem in hydraulic 
engineering is to find a dimension (as a depth or 
diameter) of some specified shape of water section to 
carry a given quantity (q) with a given slope (s). 







DATA FOR SOLUTION OF MANNINGS FORMULA 
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Then for convenience we adapt the above equation to 
the solution for d, thus 
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In these formulas the symbols are as follows: 






Where 







d is a dimension, in feet, of the water section, or of the 
conduit, chosen for convenience, 







q is the quantity of water flowing in cubic feet per 
second. 






s is the slope, or drop in free water surfaces divided 
by distance. 







n is the roughness factor, and is the same as would be 
used in Kutter’s formula (with exceptions as noted). 

k is the shape factor in which: a, is the area of water 
section when d one, and r, is the hydraulic radius 
of the water section when d one 










In Fig. 1 is brought together most of the special data 
for computations with formula I. Since the computa- 
tions must be made by use of logarithms, the logarithms 
of k are given in the tables, thus saving the time and 
chance of errors in taking them out of other tables. 

The data a and r, for computing k for egg-shaped 
sewers is found in Folwell’s “Sewerage,” p. 54, and 
doubtless in other text-book: in the table for trape- 
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45 kK = a Number dependin 3 ‘ or 5 
82 ; the Shar of Water: e l IZ .0005 
$f 7e Va/ves for n ~from Qy= Area wher a 156 | C oe if’ - 
| #4 “ ENGINEERING NEWS” ; ontfusion, if any, will dey, 
tee Sosa cous eo S mn in working out the last te; 
5 Q ‘e a f" rau/K 4 1.35 . mn 
| 944 5 Page 7080 Y Teanetis a0! lhe process follows: 
|} € 0 rig: “Hand B ra | Lee 
58 W) ‘ace " ad a 
bad ¢ np! | ama‘ | log .0005 == 4.6990 or 
. o Fy joes? Ire : 3990 ¢ Lg 
: p 1 tee ly, rh a lay 7 O¢ ig . 14 _ Me 97707 a 1 | eis ane a 4 7 HO90 
ac ’ | Values of k | 10 ig -0970 
444. r Side Slone|Side S | 
es ane? Gave } 0.0% 10 m7 [Rectanglel Tio] _| Jer! lo avoid confusion the fi; 
- - a o 7, A 
cnt — ¢ ne number (or characterist 
| 36} eat ) 78: Ti . | must be exactly divisible 
| ™ any a | 1s 64: 563 2540 F whole numbers) by 16. 
¢ airarn ¢ S¢ : 4q3 O66 . a ices 
eq * paola y Foca | * 47 258 : Siok get this condition add 
a. : ed an ngs 0.60 to the first number and 
Unglazed Brich ; a a7 39 y 56 + 6 to the second, thus. 
- ; omen oncrene bo 4 8 2 F 0.36 0.3 ; 0.5¢ | 16 + 6.0970. Now divide | 
: saa~Cé‘(]T”:«C«wLCG and get he re 
¢ 2 Ki right some 0.0% 19 FOA6 
o2of al Sa ; °F az Then * log .0005 = 1.3811 
x , at th hd 4 908 4 } 
= 19 Gemerted Pubb/ p Vc 097 -f OAC . 
Po '9y “ 086 } 038 The complete computation ca: 
ae. Dreaged Earth \o03 0,004 0.36 now be carried out as follows: 
Tb 16 Clear straight River P NM K ay A j — 
™ (326 07854 log k = 1.8899 
1s e - 1 302 FO 90 £ ma 
; Carats, pad Contino” aos 1308 0744: = log 22.5 = 0.5071 
14 0CK . Va f 1347 673s z= | - 
131i. 2 1426 0.5874 6 0.3970 
1s Rock Cuts, rough ——O.0AS e | 1549 049 dD > 
et ic cS ee 64. is log .0005 = 1.3811 
iT) “lero ets 2 | 53e Ging log d = 1.0159 
“ ane Vep th th “6 - anet ¢ ar 7 1__ S70) __ 0.04 whence d 10.4 
og} 08 Selution: 7-003, g=160 (gn) 4 Egg Shape Bottom width md = 0.6 
“¢ aa 7 > . 
Lay a thread for straight edge) - 0.2 ».2 ‘ ridth 
10" from br=143 to laryj=7985 ana A l ° } 6.24, and top wit 
08 will cross the x line at 6.05 __ ” == 37.4 
9° oe ae ry juan ons . < ae H ‘ ° : ; 
o7 4 ¢ x line, itv Soak wel Divan ck oe Area ad = 2.1 X (10.4 
4. fi aesired a Lz ~_— 
3" ge _ 4900 mare 
0.3 Example @. What must be the . 226, and v = 996 = 3.32 
02 ann = np Bd hey 7 td Vy K Oy — 
aden a ane ee 11205| 11485 This velocity would be to 
ee eo . 5 1558 great for earth. If the 
ee eae nest ane oH cannot be reduced the mos! 
re a thread over ke arid (qr) : : 
rossing x at 79), stretch thread economic section must Wt 
over S.¢ / ANA x ra a Te Area = a,;,a*=a 
Reese Sole 3i0' a » ” Velocity =Z abandoned and a flatte™ se 
d wat 5 "70 a ‘ . , 
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The only change in dati 
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economic section. 

Formula I can be readily solved (by means of loga- 
rithms) for any one of the variables d, q, s, n or k, but 
since » will be known in all cases (except research work 
seeking values for ») it will save time and confusion 
to combine (qn) as one quantity. Then if the problem 
ve to find g, we will first compute (qn) and divide by x. 

Example I: Determine the dimensions of, and velocity 
in, a canal in dredged earth with side slopes 13 to 1 
and slope 0.0005; capacity to be 750 cu.ft.sec., the cross 
section to be the most economic. 

Solution: For dredged earth n 0.03 (see Chart II). 
Then (qn) = 22.5 and in column 1: to 1 under trape- 
zoids, we find for most economic section (at head of 
column) log. / 1.8899. 








Repeating the computations we get 


d =5.2; bottom width = 41.6; top width = 57.2 

a.<=95,a = 9:6 (5.2)° 257 and v == 2.92 

Example 2: Given, a vitrified brick sewer with > * 
diameter (d = 5.0), and s = .002; what quantit 


passing when the sewer is flowing with depth = 0.4 
(= sv )' 


k 


Solution: From equation I (qn) 


log 5 0.6990 
& log .002— 1.4940 


1.1930 
= 0.3028 
1.8907 


log k 











OOD 


October 28, 1920 ENGINEERING 


log (qn) = § (— 1 + .8907) = 4 (— 8 + 7.1256) 
- § (—9 + 8.1256) 


— 3+ 2.7085 — 1.7085. Therefore 
qn 511 


.014, therefore q 511 — .014 
36.5 


For unglazed brick » 


If the problem be: To find the depth hk, at which water 
will flow in a sewer when given d, q, s, and n, we would 
workout log k and go into the table to find the ratio hd, 
which ratio multiplied by d gives h. 

A further reduction of the labor of computations in 
hydraulics is offered in Fig. 2, which is designed to 
olve Equation I. 

The casual reader will not appreciate what is offered 
» the chart, but one who has struggled with the Chezy 
und Kutter formulas can appreciate it. 

To those who may be interested in how this chart 
was designed the key lies in writing equation 1 thus: 

k (qn)8 

Here are two equations, each with three variables, 
(gn) being considered as one quantity and x being the 
same in both equations. Two charts were designed, one 
for each equation with the condition imposed that the 
horizontal spacing should be the same in each. These 
charts are placed one over the other. Note that we are 
not concerned with the numerical value of «, we need 
only to know the point on the x line that would repre- 
sent « in the equation. Examples of the use of the chart 
are given thereon. 

Finally it should be understood that Manning’s for- 
mula was not designed primarily to apply to cast- and 
wrought-iron pipes flowing full, and for such it does 
not check so well with the Chezy formula. In order to 
yet a more satisfactory check the n has been modified 
(varying slightly with s) as shown at top of the list of 
values of n on the chart. These modified values of n 
should also be used in computations from Fig. 1 and 
it would seem rational to use them for vitrified sewer 
pipes. 

It is the writer’s opinion that the chart will give 
results with a degree of accuracy consistent with that 
possible in determining 1. 


d six x 


Since this article was prepared, a valuable contribu- 
tion to information on flow of water through pipes of 
clay and of concrete has been supplied by the United 
States Department of Agriculture, Bulletin 854. The 
matter was prepared by D. L. Yarnell and Sherman M. 
Woodward, from experiments of State University of 
lowa. The experiments included diameters from 4 to 
12 in. The final formula recommended by the authors 
‘or such tile flowing full is V 138r? S', This 
would give 0.0108 for the nm in Manning’s formula. This 
eems independent of S, hence, we may take n = 0.011 
for all cases of clay and concrete tile running full. 
The authors do not mention Manning’s formula. Evi- 
lently they derived the exponents of r and s indepen- 
lently, a fact that should add confidence in the Man- 

ing formula. 


Government Railroad Guarantee 
During the six-month guarantee period, $567,000,000 
‘is paid to the railroads. The guarantee period ended 
\ug. 31, and the Treasury of the United States will 
relieved of that expenditure. 
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Tarred Macadam Scores High in 
British Road Tests 


N ORDINARY tar-macadam road, constructed of 

a blue basaltic stone impregnated with tar and its 
surface sealed with distilled tar, was considered the 
best of a number of types including waterbound ma 
adam, surface-treated macadam, and tar and bituminous 
macadam, by certain British road engineers upon ob 
serving their condition recently after subjection to five 
years of main-line travel. The tarred macadam was 
one of nine experimental lengths of roadway laid in 
1915 on the Great North Road at Dunblane, West 
Perthshire, Scotland. Each section was about 100 yd 
in length and all nine were laid at a total cost of £663 
The sections are on an approximate 2! per cent grade, 
in a climate where the annual rainfall is about 40 in., 
where temperature variations are not excessive, and 
where the duration of frost is normal. 

The forms of construction under test were: Section 
1, ordinary waterbound macadam; Section 2, water 
bound macadam surface treated with distilled tar; Sec 
tion 3, macadam 8 in. thick grouted with a mixture of 
pitch and sand; Section 4, macadam 8 in. thick grouted 
with pitch and oil; Section 5, macadam 8 in. thick 
grouted with a mixture of refired Trinidad bitumen 
and tar; Section 6, ordinary tar macadam composed 
of a tarred material surface sealed with distilled tar; 
Section 7, macadam impregnated with two parts of ta 
and one part of refined Trinidad bitumen; Section &, 
a tarred material, surface sealed with Mexican bitumin- 
ous mixture; and an extra section of macadam grouted 
with 80 per cent mexphalte and 20 per cent fluxphalte. 
The stone csed in all sections was blue whinstone, and 
according to the Road Board’s provisional classifica- 
tion of road stone was classified as ‘very poor.” This 
classification is based on physical tests only, at the Na- 
tional Physical Laboratory, and takes no account of the 
cementing properties of the stone. 


TAR MACADAM SECTION BEST 


Engineers making the investigation upon the test 
lengths agreed that Section 6 was the best and stood 
alone. Observations show that the average convexity 
of the surface on this secion had slightly increased. 
The surface was found waterproof, dustless, non-slip- 
pery, and durable, and not affected by atmospherical 
changes. It was agreed that such construction was 
suitable for main-road traffic under all conditions and 
its construction could be expeditiously carried out. 

Less successful results, though not at all unsatisfac- 
tory, were secured in constructing all the other experi- 
mental sections save the first and second. These two 
methods of construction were condemned as entirely 
inadequate to main-road traffic. The slightly unsatis- 
factory results on other sections were due to the ap- 
parent lack of affinity between the tar surface dressing 
and the bitumen with which the rock was impregnated. 
The conclusion drawn from this observation was that 
where bitumens are used for the main body of the 
roadway it necessarily follows that the surface coat 
should be of bitumen as distinguished from tar. In 
commenting upon ths particular point W. L. Gibson, 
county road surveyor and engineer, Western Division, 
Perthshire, asserted, according to The Surveyor, that, 
as the temperature at which the bitumen is used is 
400 deg. F. while the temperature of the tar rarely 
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exceeds 250 deg. F. one cannot expect the two materials 
which have no affinity to amalgamate properly. 

The principal feature of the test was the almost 
imperceptible wear, despite heavy traffic sustained by 
all sections, a fact due mostly to the care taken in pre- 
paring foundations and in exercising “stitch-in-time” 
maintenance methods. 


Coefficient of Roughness for 
Drainage Ditches 


Photographs Aid Selection of Values for Proposed 
Channels—Tests Show Actual Values 
for Varying Conditions 


WIDE range in the roughness coefficient for the 

Kutter formula, as applied to flow in existing 
drainage channels, and a suggested use of photographs 
or pictures to assist in the selection of the coefficients 
for proposed channels of this kind, are the main points 
of a recently published report on the flow of water in 
dredged drainage ditches by C. E. Ramser, senior drain- 
age engineer, U. S. Department of Agriculture. 

To determine the value of the coefficient of roughness 
n in the Kutter formula under the conditions existing 
in dredged ditches an extended series of observations 
has been conducted at different points in the central, 
south and southwest sections of the country. The mini- 
mum values thus obtained range from 0.0128 to 0.0253 
and the maximum values from 0.0550 to 0.1620. The 
extremely low figures of 0.0128 and 0.0140 were obtained 
in Iowa and are attributed mainly to the lining of 
the channels with a slimy and slippery mud which 
reduced the friction materially. The excellent condi- 
tion and uniformity of section of the channels were 
minor factors in the result. The excessively high 
figures of 0.1500 to 0.1620 were obtained in Tennessee, 
in a crooked channel having irregular slopes and bot- 
tom, caving sides, trees and bushes on the slopes and 
logs and drift on the bottom. A close second to this 
record was obtained in Florida, with values of 0.1400 
and 0.1080 in a straight stretch of ditch having the 
channel practically covered with vegetation. 

All the channels were in alluvial ground and the 
report states that no noticeable difference was detected 
in the retarding effect of different kinds of soil. In 
the study of the ditches, irregularities of sides and 
bottom were noted separately, as the bottom alone is 
often the chief cause of retardation during low stages 
of water. Growth of vegetation checks erosion and 
promotes silting, but on the other hand active erosion 
checks and often prevents such growth. It is pointed 
out that with erosion in a new and well-finished dredged 
channel the roughness coefficient increases, but that the 
flow capacity also increases, since the enlarged cross- 
section more than offsets the retarding effect of the 
higher coefficient. 

On the basis of investigations Mr. Ramser con- 
cludes that in designing a dredged channel a value of 
0.030 for m should be used if the channel is to be 
dredged smooth and 0.035 if it is to be dredged roughly. 
When these values are used the channels should be 
maintained carefully. If it is known that they will 
be neglected the value should be selected in accordance 
with the worst conditions anticipated. When it is 
known that a soft mud lining will exist and that the 
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channels will be maintained in good condition a som: 
what lower value of m may be employed. 

Other conclusions as to dredged channels may | 
summarized as follows: (1) A deposit of slimy 
on the sides and bottom greatly reduces frictio: 
resistance to flow; (2) clearing of perennial growt} 
will increase the flow capacity greatly; (3) 
growth of grass and weeds decreases the 
greatly, the same being true of accumulation of drift 
trees and iogs; (4) after a certain amount of erosjo; 
further erosion may not increase the roughness: (5 
the roughness coefficient is appreciably higher fo; 
roughly dredged channel; (6) the hydraulic efficiency 
deteriorates quickly unless the channel is maintaine: 
systematically; (7) abrupt variations in cross-sectio: 
reduce the hydraulic efficiency of a channel. 

As to the use of photographs and pictures in select 
ing a value of n for a proposed channel, Mr. Ramser 
points out that the engineer who has had a wide per 
sonal observation of conditions in channels for whict 
values have been determined is generally qualified t 
select a proper value for a new channel. But the engi 


summe 


capacit 


neer who has not had similar experience may get 
material assistance from views and descriptions of 


existing channels for which values have been deter 
mined by experiment. For this reason the report is 
accompanied by numerous views and careful descrip 
tions of the channels in which flow observations have 
been made. By comparing the relative conditions and 
values the engineer may guide his judgment in select 
ing a proper roughness coefficient for the probable . 
expected condition of a proposed channel. 





Montreal Bridge Fire Starts Discussion of 
Tunnel and Bridge Projects 

Following the roadway fire on the Victoria bridge at 
Montreal on Aug. 21, 1920, the dependence of the cit) 
and in fact of the entire north bank of the St. Lawrenc 
River on this single crossing became painfully apparent 
The fire, cause unknown, started in the wood flooring of 
the highway deck and traveled along the bridge quit 
rapidly. By the efforts of the Fire Department, aided 
by rain, the flames were kept from the adjacent railwa 
and electric car tracks, but about half a mile of the 
vehicle roadway was completely destroyed. 

Thousands of motor cars had to seek passage to the 
city by ferry boat at Longueil, three miles away, during 
the period that the bridge roadway was interrupted 
As this ferry accommodated only a small number of 
cars, some had to wait as much as ten hours to make th: 
crossing. The prices of garden produce in Montreal 
increased by about 30 per cent, as most of the produc: 
comes from the other bank of the river. Tourists 
carried away the bad news of the traffic conditions «t 
the ferry crossing, and in this way Montreal had som: 
gloomy advertising. The isolated position of Canada 
metropolitan city was for almost the first time clea: 
realized. The Victoria bridge is the only highwa) 
bridge across the St. Lawrence River. As a result 0! 
the accident, already two bridge projects and one tunn 
project are under discussion. While the great cost 
constructing any such works is likely to make this t 
end without results, the present attitude of the Mor 
treal people may be stated as being strongly in fa\ 
of improving the highway connection between the ‘v 
banks of the river. 
















OK tober 28, 1920 ENGINEERING 





Concrete Standpipe for 110 Ft. 
Head at Kansas City 


With 40 Ft. Diameter Has a Capacity of 1,000,000 
Gallons—Top Is 134 Ft. Above Ground— 
Has Joint at Base 


By T. D. SAMUEL, JR. 


Chief Draftsman, Kansas City, Mo., Water Department 


NE of the largest reinforced-concrete standpipes 
QO ever attempted has just been completed for the 
Kansas City, Mo., water department in the southwest 
nart of the city. It is 40 ft. in diameter and rises 
123 ft. 6 in. above the surface of the ground at its 
ase but it is designed to take water up to the 110 ft. 
elevation. This gives a capacity of 1,000,006 gal. The 
distinguishing features of the structure are that there 
a joint between shaft and base and the shaft was 
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VERTICAL SECTION THROUGH KANSAS CITY 
CONCRETE STANDPIPE 


tried up to the top as a continuous concreting 
eration. 

‘he residential district the standpipe serves is some 
ir to seven miles distant from the Turkey Creek 
ping Station, and comprises approximately seven 
vare miles. Within this district are points whose 
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ground elevations are the highest in the city and which 
could not be supplied with sufficient water pressure 
from the Turkey Creek Station during the hours ot 
heavy consumption. In order to relieve this situation, 
the Board of Fire and Water Commissioners decided 
to construct a standpipe upon the highest point avail 
able. Accordingly the Board asked for and received 
bids on the design and construction of a reinforced 
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NEW CONCRETE STANDPIPE FOR KANSAS CITY 
WATER WORKS 





concrete stand pipe with a capacity of 1,000,000 gal. 
and a water level of 110 ft. above the ground surface 
at the site selected. 

Among the bids received was a general design sub- 
mitted by the Tifft Construction Co. of Buffalo, N. Y. 
This design was approved by the Board and the right to 
use it was purchased from the Tifft company. The 
engineering Division of the Water Department com- 
pleted all detailing of the plans, drew up specifications 
and advertised for bids. Contract for constructing the 
stand pipe was awarded to the Finton Construction 
Company of Kansas City for $50,000. 

The district served by the standpipe is regulated by 
check valves placed on all fed lines running into the 
district and the height of water within the stand pipe 
controlled by an altitude valve. 

The foundation or base is a 12 sided slab of reinforced 
concrete 4 ft. thick, with an inscribed diameter of 56 
ft. Reinforcement consists of l-in. square bars in top 
and bottom running both ways and } in. square radial 
bars around the outer portion. Concrete consisted of 
a 1:2:4 mixture and was poured in one continuous 
operation. A recess, whose surface was troweled to a 
true and smooth finish, was left at the top of the 
foundation to receive the walls of the stand pipe. A 
16 in. cast-iron inlet pipe and a 12 in. cast-iron drain 
were placed within the foundation. The top of founda- 
tion was sloped 6 in. to the center to provide drainage. 

The main wall is 18 in. thick throughout its en- 
tire height of 110 ft., except for the base which is 
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flared out. The internal diameter is 40 ft. and there 
are 12 ribs or pilasters 6 in. thick and 4 ft. wide on the 
outside of the walls for ornamental purposes. These 
ribs were poured integral with the wall. Reinforce- 
ment within the walls is of circumferential square bar 
varying in size from 1! in., 4 in. c. to ¢c., for the bottom 
10 ft. to 2 in., 11 in. c. to c. for the top 10 ft. In addi- 
tion notched angle irons 12 ft. c. to c. are used as guide 
bars for the horizontal rods and vertical 2 in. square 
bars spaced 2 ft. c. to c. placed between them. A 


1: 14:3 mixture was used in the main wall. 
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STRUCTURAL DETAILS OF CONCRETE STANDPIPE FOR 
110-FT. HEAD AND 40-FT. DIAMETER 


Forms for the erection of the walls were built in a 
ring ‘section, fitted with jacks and jack rods to pro- 
vide for a continuous sliding form. The operation of 
pouring was continuous throughout and the pouring 
was so timed that newly mixed concrete was placed 
upon concrete which had not yet reached its initial set 
and yet permitted the forms being moved. Threaded 
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cast-iron holders for the ladders and inlet pipe wer 
placed and wired in position as the work progressed 
upward. The superstructure and balcony were co; 
structed of 1 :2:4 concrete and were monolithic. Th 
roof is of reinforced concrete with structural ste 
I-beams and is covered with 5 ply tar and gravel. Th: 
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ornamental base was poured 

after the walls of the stand 
aSection pipe had been completed 
er In the concrete, portland 
cement mixed with clean sharp 
Kaw River sand and broke: 
limestone of a size that the 
largest piece would readily 
pass a 2 in. ring and thi 
smallest a } in. ring were 
used. Reinforcing bars wer 
of open-hearth high-carbon 
steel rolled from new stock 
with a tensile strength of not 
less than 85,000 Ib. per square 
inch and an elastic limit not 
less than 52,500 Ib. per square 
inch. A 40-diameter lap on all 
bars was used. 

As the work progressed up 
fhrovah Bose «= Ward, the walls were cleaned 
of Stand Pipe Of all water marks and all ca\ 

ities filled with a 1:2 morta! 
| and after the completion of 


le 0. fe “ the walls, the entire surface 
a soos that was exposed to view was 
wean see ~©6 finished by rubbing in a thin 
coat of 1:2 cement mortar 
with carborundum bricks. Th 
recess or groove around ¢! 
bottom on the inside of 
stand pipe was filled with hot 
asphaltum to act as a fille! 
and keep water from passin 
through the joint between th 
walls and the foundation 

An earthen terrace with concrete walk on the top wa 
built up around the standpipe and ornamental elect 
light standards set at its four corners. 

No outside forms were used for the foundation, the 
concrete being poured in contact with the clay bavk 
The foundation was poured in two continuous da) 
24 hours each, and the walls in 14 continuous days 0: 
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hours each. Work began on the excavation in July, 
1919, but owing to adverse weather conditions, slowness 

getting material and labor troubles, the standpipe 
vas not completed until January, 1920. 

In the computations, the tensile stresses allowed for 

teet were 15,000 Ib, per square inch. Tensile stresses 
ind amount of steel required in the walls were figured 
» the usual manner for water pressures at various 
depths. Computations for soil pressures were made in 
the usual manner. Borings at site of standpipe showed 
. bed of dry yellow clay over 35 ft. thick and tests of 
earing power gave results of 4 tons per square foot. 
Three tons per square foot was allowed in figuring the 
equired area of base. 

No waterproofing of any character was used at first on 
he work, it being thought that the richness of con- 
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STANDPIPE HALF COMPLETED 


vele used and the care taken in its mixing and placing 
would make it dense enough to be waterproof but after 
the standpipe had been in service several days and had 
had a head of water of over 90 ft. in it, several places 
in the walls developed slight seepage leaks. Examina- 
tion disclosed that these were probably caused by 
itance. The joint at the bottom also leaked and after 
the standpipe had been emptied this was found to have 
heen caused by the asphaltum filler used in the recess, 
having hardened and contracted under a water pressure 

about 50°. 

The leaks in the walls were not serious from the stand- 
point of water wastage but on account of appearance 


nd possible damage that might be caused this winter 
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by trost and freezing, it was decided to waterproof the 
entire structure where water came in contact with the 
surface. 

The standpipe was drained, thoroughly cleaned and 
dried and two coats of “Stark’s Waterproof Paint and 
Cement Putty” applied to the outside and inside sur 
faces of the shell. The asphaltum filler in the recess 
was removed and the surface and a short distance up 
the side walls given a coat of “Johns Manville Concrete 
Primer.” This was allowed to set and then a 32 in 
wide 5-ply waterproofing membrane was applied. This 
extended up the side wall, down over the recess in the 
base and out over the base the balance of the width 
The membrane consisted of No. 14 impregnated asbestos 
felts mopped in hot self-healing cement in two-ply con 
struction. Over this was applied in one-ply construc 
tion a layer of saturated mule hide membrane and 
following this an additional two plies of impregnated 
asbestos felts mopped in self-healing cement. In the 
space left in the recess at the base, self-healing cement 
was poured while hot. 

The standpipe has been in service over three months 
at this date and has given very satisfactory service. 
There has been no more leakage. 

All construction work was under the direct super- 
vision of Charles S. Foreman, first assistant engineer 
of the Water Department. 


Zine-Chloride Loss from Treated Ties 
N use of inorganic salts for preservative treat- 
ment of wood the effect of the preservative is likely to 

be reduced by its leaching out of the wood when affected 
by water or moisture. Experiments on this leaching 
action and its effect in railway ties treated with zinc- 
chloride, reported by Ernest Bateman, of the U. S. 
Forest Products Laboratory, in Bulletin No. 227 of the 
American Railway Engineering Association, indicates a 
segregation of the preservative. During wet weather 
leaching takes place, with the result that basic zinc- 
chloride is deposited in the tie. During dry weather the 
moisture is evaporated, thus concentrating the solution, 
the excess hydrochloric acid being either lost in evapora- 
tion or taken up by redissolving any basic chloride which 
may be present. The conclusions presented by Mr. Bate- 
man are substantially as follows: In the leaching process 
the chlorine leaches faster than the zinc, part of which 
is left behind as an insoluble basic chloride. This indi- 
cates that the chlorine plays a very important part and 
that if the zinc does not have its proper amount of acid 
radical it loses its preserving power. In other words, as 
long ‘as the zine remains soluble it is toxic, but as soon 
as the insoluble basic chlorides are formed, the zinc so 
combined has little or no toxic action. The presence of 
comparatively large amounts of zinc does not insure that 
the wooed is protected against rot unless a sufficient 
amount of acid radical is present. The soluble basic 
chlorides of zinc have little or no toxic value. 





Railway Motor Car Service in Australia 

A 5-ton motor truck converted into a motor car for 
operating the Grafton and Lismore branch of the New 
South Wales Government Railways has proved so suc- 
cessful, according to the report of the railway commis- 
sioners for the year ending June 30, 1920, that other 
motor cars are to be built for similar service on other 
branch lines. 
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Fast Railway Tunneling in France 
During the War 


Single-Track Tunnel in Rock Driven and Lined in 7: 
Days tor War Emergency—Continuous Work 
in Eight-Hour Shifts 


APID progress in tunneling was accomplished by the 

Northern Railway of France in 1918 as part of the 
work of doubletracking a section of the line between 
Paris and Treport to form an alternative to a route 
threatened by the enemy. The progress averaged 16 
ft. per day of single-track tunnel, lined and ready for 
traffic. At Marseille-en-Beauvaisis there were two 
single-track tunnels 180 and 600 ft. long, separated by 
an open cut 66 ft. deep and 260 ft. long. Widening 
these tunnels was out of the question, as the existing 
line was handling heavy traffic. 

The new tunnel for the second track had to be nearly 
1,200 ft. long, as the great amount of excavation from 
a large cut corresponding to that on the old line could 
have been removed only through the southern section 
of the new tunnel and would have delaved materially 
the work whose speedy completion was of the utmost 
importance. The line is on an ascending grade of 0.6 
per cent to the north. About 577 ft. of the southern 
end of the tunnel is on a curve having a radius of 
1,640 ft., with a parabolic transition curve in the 
track. The tunnel was in a badly fissured chalk forma- 
tion and was located with its center line about 60 
ft. from that of the old tunnel in order that it might 
be considered in solid ground where it paralleled the 
open cut and that its construction would not affect the 
stability of the existing work. The section, shown in 
the accompanying drawing, is identical with that of the 
old tunnel, but its lining is of concrete instead of brick. 
In the curved portion the thickness of lining is 24 in. 
instead of 14 in. Recesses or refuges for the section 
men are provided on the west side at intervals of 80 ft. 


METHOD OF LINING 


Work was commenced simultaneously at both ends, 
the first step being a bottom heading on the center 
line. As soon as this had advanced about 65 ft. a 
top center heading was started, holes being broken 
through its floor to allow of discharging the rock into 
cars on a portable construction track of 24-in. gage in 
the bottom heading. This excavated material was used 
to form the approach fills at the ends of the tunnel. 
As soon as the top heading had advanced sufficiently a 
third gang widened the top heading and cut side 
trenches for the seats of the arch lining. A fourth 
gang erected the centers and a fifth gang placed the 
concrete. This lining rested partly upon the rock and 
partly upon sills to be supported later by heavy posts. 
Transverse struts having been placed to brace the 
arch at the springing line, the widening of the bottom 
heading was undertaken to place the side walls, the arch 
being underpinned by heavy inclined posts at 6}-ft. 
intervals. As soon as these posts were placed excava- 
tion was stopped and the footings for the walls were 
built. Curved ribs for the forms were then spiked to 
the posts and the concrete for the side walls was placed. 
Yhe side walls were built in sections separated by piers 
of solid rock, which were not excavated until the con- 
crete had set. With this arrangement the arch was 
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supported by underpinning for only short lengths, 
that there was no fear of settlement and no neces: 
ef taking observations for settlement. 

At the north end a main highway crosses the tun: 
with very little cover. On account of the traftx 
heavy artillery and motor trucks it was necessary) 
establish a temporary bridge to carry the load ov: 
the tunnel roof. At the south end, an aqueduct 5 
wide had to be extended and carried on difficult fou 
dations. 

The material encountered was such as to permit 
rapid progress, but it soon began to disintegrate | 
exposure to the air, which necessitated heavy timberi) 
and almost continuous sheeting. One of the great 
difficulties was to procure a sufficient supply of timbe: 
in the short time available. From April 20 to May 20 
1918, a force of 240 workmen was engaged on the pr 
liminary work of leveling and locating the line, insta] 
ing the camp, arranging for the supply and storag 
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CROSS-SECTION OF FRENCH TUNNEL 


of provisions and materials, placing the constructio 
tracks on the approaches and excavating the approach 
cut. 

Tunneling was commenced May 21, 1918, and th 
railway company undertook to have the work completed 
and the line ready for traffic in 100 days from that date 
The bottcm headings met on June 28 and the top head 
ings on July 4. All the masonry was completed 
Aug. 2, and tracklaying and ballasting by Aug. 4, or 
only 75 days after the commencement of the work. ©! 
Aug. 6 the line was put in operation. Miners fron 
districts invaded by the Germans composed the great«’ 
part of the forces, which numbered 520 men from Ma 
21 to July 6, when the number was increased to 6°!) 
The work proceeded continuously, the men working 
three 8-hr. shifts. A contract was let to Fouger 
Brothers, of Paris, and construction was under 
direction of Mr. Aumont and Mr. Candlier, engine 
for the Northern Railway, with Mr. Petit as engineec! 
in charge. The above description is from an arti 
the Révue Générale des Chemins de Fer by Mr. Mout 
assistant superintendent. 
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Standard Method of Recording Construction Accidents 


\rgument and Instructions for Compiling Accident Statistics Formulated by the Construction Section 
. of the National Safety Council at Recent Annual Congress 


“KAHE following data form a report presented by the 

Statistical and Standardization Committee of the 
Construction Section, National Safety Council, at the 
~ecent annual congress of the Council held in Mil- 
waukee, Wis. The members of the committee are F. C. 
Davidson, Dwight P. Robinson & Co.; F. S. Robinson, 
ietroit General Builders’ Association ; and J. E. Griffith, 
&. I. Du Pont de Nemours & Co.: 

[he keeping of systematic records is of the greatest 

sistance in preventing accidents and is a fundamental 
factor in effective safety work: 

(1) By showing executives the number and the causes 
of accidents and enabling them to grasp clearly the waste 
ind loss of efficiency which accidents represent. Only when 
the facts regarding accidents are presented in an exact, 
concise form instead of in a vague general way, can a busy 
executive be reasonably expected to realize fully the im- 
portance of the accident problem and its bearing upon th« 
well being of his employees and the productiveness of his 
business. 

(2) By showing operating executives and safety men 
where accidents are occurring and from what causes, so 
that they may know where to concentrate their efforts for 
prevention. 

(3) By attracting the attention of foremen and workmen, 
and stimulating rivalry between different organizations or 
between different divisions or groups in the same organiza 
tions, so that superintendents, foremen, and workmen will 
strive to produce a record with respect to accidents which 
will compare favorably with other divisions and with their 
own past record. 


VALUE OF ACCIDENT STATISTICS 


As a matter of fact in the field of accident prevention as 
a whole, not much headway was made in reducing the fre- 
queney of accident occurence until accident statistics were 
collected which showed the causes responsible for the 
greater number of accidents, and directed effective preven- 
tion measures. The concerns which have been most success- 
ful in securing the interest and co-operation of executives, 
foremen, and workmen in accident prevention, are prac 
tically without exception those which have a satisfactory 
system of recording accidents and who have devised means 
for presenting these records in an interesting form. 

A uniform method of compiling accident statistics should 
be adopted by all members of the Construction Section: 

(1) It enables members to compare their various accident 
records and lets each individual member know how his 
record compares to others. 

(2) It stimulates friendly rivalry between different mem- 
bers to achieve good accident records. 

(3) Having the accident records of all members on a 
ommon basis enables the combined experience of all mem- 
bers to be analyzed in a scientific manner: (a) Thus, in a 
very much shorter time than if each depended solely on his 
ndividual data, the principal hazards in the whole construc- 
tion field can be fairly definitely determined; (b), this 

akes it possible for all to devote their energies to the 

lution of the most urgent accident problems in the con- 
truction field, and to exchange ideas and experiences to the 
st useful advantage; (c), it affords a sound basis for 
neerted action by the Construction Section in such possible 
ys; as assisting in the preparation of standard codes or 
bringing pressure upon manufacturers of construction 
upment to induce them to guard their devices at the 
ivce; (d), it makes it possible for valuable special studies 
be made in correlating accident statistics with other 
‘ses Of construction work, such as endeavoring to deter- 
e whether or not any definite relation exists between 


and such other factor i 
work, labor turnover, labor unrest o 
struction. 


accidents 


REPORTING ACCIDENTS 


Every accident, large or small, that ’ 
personal injury, serious or trivial, whether or not it ju 
any medical expenditure should be reported and mad 
matter of record on a printed form provided for that 
pose. The reason is that in the case of every 
is a possibility of subsequent complication 
ous infection. Consequently, it 1s advisable to 
able the data relating to the case, such a 
name of injured and the time, place, cause a 
injury. There are satisfactory systems for obt: 
ing a formal report of every accident; some of the method 
in use are: 


Cause 


’ 


iccident 
such 
have 
essential 
nd nature of tl 
various 


(1) The foreman makes out a report of every 
on a prescribed form. One copy of thi 
file in the field office and one copy is sent to the home office 

(2) Where there is field hospital 
the job, a record of every injury is made there 

(5) Where there is a safety department on the 
port of every accident is made by this department 

(4) One of the most advantageous methods is to use the 
standard state accident report forms prescribed by the stats 
authority administering the compensation law in any pat 
ticular state. Since at the present time almost all the state 
have compensation laws and most of them 1 quire a report 
on all accidents, it saves duplication of effort if the forms of 
the particular state in which the job is located are used for 
reporting accidents. A certain individual on the job. a 
clerk, or a first-aid man can be designated to see that every 
accident is reported properly and promptly on the state 
accident blanks. A copy can be kept on file im the job office 
and a copy can be sent to the home office. 


dent 


report is kept o7 
a medical station or 


iob, a 1 


FORM T FOR USE BY FOREMEN FOR REPORTING ACCIDEN1 


” FOREMAN'S REPORT OF ACCIDEN' 
ane 
Occupation: 


Check No 


AM 
M 


Date injured Hour 
Weather conditions at time of accident 
Place where accident occurred 


f Day 


Injured person's immediate superior 

Where was he at time of accident? 

Had employes been instructed in the work? 
Machinery, tool or appliance (if any) involved? 
Is it in good condition? Wa 


ufeguard provided? 
Describe in full how accident happened ee 


Nature of injury: 

Disposition made of injured 

Witnesses to accident or names of persons with knowledge of accident? 
What can be done to prevent a similar accident 


Date 192 Foreman: 


(5) Form 1 is for use by foremen in reporting accidents 
and indicates the type of essential facts which should be 
made a matter of record in the case of every accident. 

For statistical purposes the following have been adopted 
for standard definitions: 

Tabulation Accidents, Diseases and Injuries—All acci- 
dents, diseases and injuries arising out of the employment 
and resulting in death, permanent disability, or in the loss 
of time other than the remainder of the day, shift or turn 
on which the injury was incurred should be classified as 
tabulatable accidents, diseases and injuries. Tabulatable ac- 
cidents are commonly called “Lost Time” accidents, although 
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the former term is preferable due to fact that in the 
use of the latter term there is danger that the idea might 
be conveyed that the occasional permanent partial disability 
with no lost time with it is not to be counted. 
Tabulatable accidents are the only accidents which should 
be used for comparative or publicity purposes. 

Reportable Accidents, Diseases and Injuries—These in- 
clude all tabulatable or “Lost Time” accidents, diseases and 
injuries and all non-tabulatable or “No Lost Time” 
dents, diseases and injuries. 


the 


connected 


acci- 


Com pe nsable Accidents, Diseases and Injuries—These, as 


used in any report in accordance with the practice in any 
particular state, should be shown separately and clearly 
defined 

Permanent Total Disability—To this group should be 


assigned every accident, disease, or injury which is desig- 


ha | 


FORM 















nated by statute permanent total disability which 
permanently incapacitates the workman from performing 
any work continuously in any gainful occupation. 

Permanent Partial Disability—To this group should be 
assigned every accident, disease or injury (less than perma 
nent total disability) which results in the loss of, or in the 
permanent impairment of any function of the body. 

Fatal and Non-Fatal—For statistical purposes, all acci 
dents or injuries are to be considered non-fatal which do 
not terminate in the death of the injured employee within 
twenty-eight days of the date on which the injury was 
sustained. No subsequent correction of the original tabula 
tion requires to be made of non-fatal injuries as thus de- 
fined which terminate fatally after more than twenty-eight 
days of the date on which the injury was sustained. 

Days Lost Time—Days lost time due to accident should 
be expressed in terms of working days. Sunday is not to 
be counted as a working day. Saturday should be counted 
full day, even though only a half day is worked. 
Calendar days can be converted into working days by 
multiplying by 6/7. 


as or 


as a 


ACCIDENT RATES 

The basis of all accident rates is necessarily the number 
of men exposed to the risk of accident. 

It is absolutely necessary to have a common unit for 
measuring accidents in all occupations, all industries, and 
all states or countries. Therefore, it is recommended that 
all members of the Construction Section adopt the unit of 
1,000 hr. exposure or 1,000 working man-hours as the basis 
for calculating all accident rates. This unit has been 
adopted by the U. S. Dept. of Labor Statistics and endorsed 
by the International Association of Industrial Accident 
Boards & Commissions and by many leading members of the 
National Safety Council. 

There are two fundamental kinds of accident rates which 
it is recommended that all members compute: (a) Accident 
Frequency Rates. (b) Accident Severity Rates. 


An accident frequency rate is an expression stating the 
number of tabulatable or lost time accidents occurring in a 
specified period of time per given number of 1,000 man- 
frequency rate is 


hour units of exposure. The accident 


FOR COMPILING 





generally stated as the number of tabulatable, or lost t 
accidents per hundred 1,000 man-hour units of expo 
(per 100,000 man-hours worked) or per thousand 1,000 ; 
hour units of exposure (per 1,000,000 man-hours work: 
Method of Computation—The number of tabulatab| 
lost time accidents occurring in any given period are k: 
from the accident reports. The number of man-h 
worked during the given period are known from the regu 
records of any company. Hence, the accident frequ 
rate for the given period is obtained by dividing the 
ber of tabulatable or lost time accidents by the actual n 
ber of 1,000 man-hour units of exposure. The quotient 
resents the number of lost time accidents per 1,000 n 
hour units of exposure or per each 1,000 man-hours wor! 
The accident frequency rate for the period is stated eit} 
the number of tabulatable or lost time 


as 


accidents 








ACCIDENT 


FREQUENCY RATES 


or Lost Time 





ecidents 
\ Frequency 

Accident 

per 1,000,000 
Hours W 


femporary Disabilities 


One Week 
and Under 


Over 
Two Weeks 


Over One to 
Two Weeks 





100,000 
worked. 

A concrete example to illustrate the method of computi: 
the accident frequency rate is as follows: The Atlant 
Construction Co. in the month of May had occur on thx 
construction jobs a total of 10 tabulatable or lost tim: 
accidents. The total number of man-hours worked on 
jobs of the Atlantic Construction Co. during the mont 
of May was 179,880, which is equivalent to 179 1,000 ma 
hour units of exposure. Therefore divided 10 179.88 
the quotient is 0.056 which represents the number of |: 
time accidents per each 1,000 man-hour units of exposure, 
per each 1,000 man-hours worked. The accident freque: 
rate of the Atlantic Construction Co. for the month of Ma 
is, therefore, stated either as 5.6 tabulatable or lost ti 
accidents per 100,000 man-hours worked, or as 56 tabulat 
able or lost time accidents per 1,000,000 man-hours work: 
A sample form recommended for use in tabulating accid« 
frequency rates is shown by Fig. 1. 

The purpose of accident severity rates is to compare 
relative seriousness of accidents. The only stable, conve: 
ent and satisfactory basis for measuring the relative se) 
usness of various accidents is by the time lost. An a 
dent severity rate is an attempt to express in a standa 
way the economic cost of industrial accidents in terms 
time lost. 

An accident severity rate is an expression stating 
number of working days lost per each 1,000 man-hour wu: 
of exposure (or 1,000 man-hours worked) due to the tab 
latable or lost time accidents occurring in a given period 

Method of Computing—The number of working days 
due to the accidents occurring in the given period are know: 
in the case of all temporary disabilities. 

Furthermore, the number of fatalities, permanent t 
disabilities and also the number and degree of the per! 
nent partial disabilities occurring in the given period 
known. In order to derive an expresion in the form « 
rate the fatalities and permanent disabilities must be ta! 
into account. Therefore, for statistical purposes, to + 
fatality and permanent disability must be assigned a! 
trary figures representing an equivalent number of d 
lost. The table of equivalents which is used by the U 


man-hours worked or per 1,000,000 man-h 
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I1l—FORM FOR COMPILING 


Day 
No. of 


Man-Hours 


Worked Death 


Department of Labor Statistics, the International Associa 
tion of Industrial Accident Boards and Commissions, the 
National Safety Council, and others is shown in Table 1. 

The number of days lost due to the temporary disabilities 
is added to the number of days obtained by taking the 
equivalents of the fatalities and permanent disabilities and 
thus the total days lost due to the accidents occurring in 
the given period are known. 


SCALE OF TIME LOSSES FOR DEATHS AND PERMANEN| 
DISABILITIES 


rABLE I 


(Its use is advocated by the International Association of Industrial Aceident 
Boards and Commissions and by the United States Bureau of Labor Statistics) 


Degree of 

Disability 

in Percent 

of Permanent 
Nature of Injury Total Days 
Disability Lost 

Death 100 6,000 
Permanent total disability 100 6.000 
Arm above elbow, dismemberment 75 4,500 
Arm at or below elbow, dismemberment 60 3.600 
Hand, dismemberment 50 3,000 
Thumb, any permanent disability of 10 600 
Any one finger, any permanent disat ility of ) 300 
Two fingers, any permanent disability of 124 750 
Three fingers, any permanent disability of 20 201 
ir fingers, any permanent disability of 0 800 
1umb and one finger, any permanent disability of 20 200 
imb and two fingers, any permanent disability of 25 00 
humb and three fingers, any permanent disability of 33 000 
imb and four fingers, any permanent disability of 40 2,400 
Leg above knee, dismemberment 75 500 
Leg at or below knee, dismemberment 0 3,000 
Foot dismemberment 40 400 

reat toe or any two or more toes, any permanent dis 
ibility of ) 
One toe, other than great toe, any permanent disability of 00 
ne eye, loss of sight 30 R00 
soth eyes, loss of sight 100 »,000 
e ear, loss of hearing 10 600 
nth ears, loss of hearing 50 3,000 


Votes. (1) Injuries not involving amputation should be rated as a propor 
n of the weight assigned to the entire loss of the member involved, in accord- 
e with the degree of impairment. (2) The weighting for impairment of fun¢ 
m of any member should be such percentage of the weighting for dismember- 
ent as may be determined by the adjudicating authority in fixing the com 
nsation for such impairment —7.e., if loss of an arm is compensated by 240 
veeks indemnity, then an impairment of the arm for which 160 weeks compensa 
n was paid, should rate as two-thirds of the loss of the arm in the above scale 
3 Hernia should be included only as a temporary disability on the basis of the 
il time lost 


300 


} 


B 


The number of man-hours worked, or hours of exposure, 

uring the given period are known from the regular records 

of any company. 

Hence the accident severity rate for the given period is 

obtained by dividing the total days lost by the actual num- 

er of 1,000 man-hour units of exposure. The quotient rep- 
esents the number of days lost per each 1,000 man-hours 
worked. This figure is stated as the accident severity rate 
tor the given period. 

A concrete example to illustrate the method of computing 

e accident severity rate is as follows: 

The Atlantic Construction Co., as cited above, during the 
nth of May had occur on their construction jobs a total 
ten tabulatable or lost time accidents; seven of these 
accidents were temporary disabilities, one was fatal, one 

‘used permanent disability and one resulted in the loss 

‘ the man’s finger, which is a permanent partial disability. 


ACCIDENT SEVERITY 


a 


The total number of 


RATES 


t Due t 


days lost is determined as follow 


} t QR 
aby i 


I 


atal 6.000) 


anenut total disability 6.0001 


I 
i) 
r partial disability ( 


r 
ermanent 
10 \ dent 
From the a 
ipplemented po 
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The total number of man-hours worked on the jobs of the 
Atlantic Construction Co. during the month of May wa 
179,880, which is equivalent to 179.88 1,000 man-hour unit 
of exposure, 

Therefore, divide 12,388 by 179.88 
which represents the number of days 
man-hour unit of exposure. 

Hence the accident severity rate of the Atlantic 
truction Co. for the month of May is stated as 68.9 work 
ing days lost per 1,000 man-hours worked. A sample form 
recommended for use in tabulating accident severity 
is shown in Fig. 2 


The 
lost 


68.0 


1,000 


quotient i 
per each 


Con 


rate 


Heavy Truck Traffic Under Special Conditions 

on English Roads 

An article on Essex roads and bridges, in 
and Municipal and County Engineer of August, 13, 
1920, tells of extra-heavy road traffic during or after 
the railway strike of September, 1919. The following 
quotations from the article indicate the extent of dam- 
age to bridges and of necesasry repairs. 

“Statistics taken in November, 1919, show that on one 
occasion about 2 a.m. a fleet of thirty-nine loaded lorries 
representing 585 tons, passed an observation post on the 
Chelmsford-Colchester road at intervals of 45 seconds; thi 
is mentioned as a sample of what this road was subjected 
to in the autumn and early winter of 1919. The 
now carrying approximately 2,000 tons per day. 

“The strain of heavy motor lorry traffic succeeding the 
railway strike has been very apparent upon the old county 
bridges on certain main roads, and Mr. Sheldon predicts a 
large expenditure in dealing with the damage already done 
On the London-Ipswich road an important iron bridge at 
Widford near Chelmsford gave way at the abutment ir 
March last and a temporary bridge had to be constructed 
at a cost of approximately £2,000, while the new bridge 
when built will probably cost £10,000. Upon the section 
of the same road lying between Chelmsford and Brentwood 
a careful examination disclosed that three brick bridges, 
cach about 100 years old, had been seriously damaged since 
August, 1919, and extensive repairs and strengthenings 
were immediately necessary. Seeing that the great ma- 
jority of the county bridges are from 100 to 150 years old, 
brick built, and were designed and built or strengthened 
to take coach traffic prior to railways, it is regarded as 
extraordinary that with present-day traffic they are stand- 
ing as well as they are.” 


Sm revo? 


road is 











848 





Experimental Sewage Irrigation 
Plant in Florida 
Filter Effluent Pumped to Field — Discharge of 


Risers on Pipe Laterals Controlled by 
Automatic Float Valves 





By F. E. STAEBNER 
Engineer, | Ss. Bureau of Publik 
Washington, D. Cc 


Drainage Road 





N THE spring of 1919, by arrangement with the 
| Bureau of Public Roads and the Florida Agriculture 
Experimental Station, a plant to utilize the sewage 
trom the University of Florida was built at Gainesville, 
Fla., under the direction of the writer. The forme: 
disposal plant of the university is retained, consisting 
of a septic tank and broken stone filter bed. The septic 
tank gives a rather clear effluent and this is discharged 
onto the filter bed through four aerating sprays, these 
discharges being controlled by an automatic siphon and 
occurring at intervals of about 30 minutes during the 
daylight hours. The layout of the plant is shown by 
Fig. 1. 

In the outlet bed 


from the filter a diversion box was 
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FIG. 1. SEWAGE IRRIGATION ON FLORIDA EXPERI 
MENTAL FARM 
built to deliver the water to the new irrigation field 
or to waste it to the small creek as formerly. As it is 


intended to use the field for the continuous disposal 
of the sewage as well as for the growing of crops the 
efluent is sent through the irrigation system all the 
year, except when the pumping plant requires an occa- 
sional shutdown. In normal operation the water runs 
by gravity from the filter bed to the diversion box and 
thence through an inverted siphon to a _ reinforced- 
concrete collecting tank, from which it is pumped by 
a motor-driven centrifugal pump to the irrigation field 
400 ft. away. The water is discharged successively 
through any one of eight automatically operated 
valves to a small head ditch at that valve, from which 
it flows over wooden weirs into the furrows between 
the crop rows. Corn, sorghum and Japanese cane form 
the 1920 crops. 

The diversion box, Fig. 2, is 3 ft. square inside, with 
two diversion walls and an 8-in. irrigating valve, so 
arranged that with the valve open the sewage dis- 
charges through the old 8-in. terra cotta waste line. 
With the valve closed the sewage rises and flows over 
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the first diversion wall into a side compartment, fro: 
which it flows into the 4-in. terra cotta inverted siphor 
which takes it to the collecting tank. The second di 
version wall serves simply to allow an overflow whe: 
the 4-in. line cannot handle the flow, as during hea‘ 

storms, the excess passing over the second diversio: 
wall and into the 8-in. waste line. The inverted siphon. 
350 ft. long, passes under a small brook and may have 
a maximum head of about 12 ft. A clean-out plug 
is located at its lowest point. The concrete collecting 
tank is 20x 143 ft. and 5 ft. deep inside. 

An electric control switch automatically operated by 
a float at selected heights of water starts and stop 
the 3-hp. motor which is direct connected to a hori 
zontal centrifugal pump. No check valve is used, and 
at the end of each pumping period the water in the 
pipes is allowed to run back through the pump into 
the tank. A 4-in. terra cotta pipe carries the water t 
the high side of the field to be irrigated. The lowest 
part of this line is reinforced with concrete and wir 
up to such a point that the maximum head on the un 
protected pipe does not exceed 10 ft. A 4-in. lateral 
leads to the north and south from the end of the main. 
along the high side of the field, the surface of whic! 
slopes downward in a general easterly direction, 
shown in Fig. 1. 

In the pipe laterals, which are 50 ft. apart, ar 
placed 8-in. terra cotta riser pipes for the delivery 
the water above the ground surface. In each riser is 2! 
automatic irrigation valve operated by a float. Whe 
the pump starts and water enters the line the float 
rises and causes a ratchet wheel to revolve. Ordin 
rily the rising of the float closes the valve and preven! 
the outlet of water. But after the proper number 
closures the ratchet wheel, through an attached cran! 
draws into position a stop which prevents the closi! 
of the outlet and leaves a free water discharge. I! 
necessary that the valves in the series be properly s) 
chronized. The valves are designed with a capa: 
of 100 gal. per minute under normal conditions. Fig 
shows one of these valves. 
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From the valve the water spills over into a head 
ch, 50 ft. long, 18 in. wide and 8 in. deep, there 
ng one ditch for each valve. Boards with notches 
out 2 in. deep and 4 in. wide are placed at each fur- 
w and brought to such position as to give equal flow 
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FIG. 3. AUTOMATIC SEWAGE IRRIGATION VALVE 

in each of the 18 furrows leading away from any one 
valve. One setting of these weir boards suffices for 
the season. The water runs a distance of from 175 to 
350 ft. down the furrows, according to the dryness of 
the land. The soil is sandy loam and tends to be 
very dry. 

Four valves are now in use, and it was found that 
the water available was insufficient to properly irrigate 
the full field in dry times. During the academic year 
about 25,000 to 30,000 gal. per day are discharged on 
the 1.6 acre that have been irrigated, and a thoroughly 
sanitary disposal has been secured. It requires only 
the changing of the valve adjustments to bring the 
other four valves into action and another area of 1.6 
acre under irrigation. The plant was not in regular 
operation until July, 1919, which was too late to show 
much effect on that season’s yield. 


LARGE AREA DESIRABLE 


For sewage irrigation it is not desirable in general 
to dispose of the sewage on as small an acreage as 
possible, but rather on as large an acreage as is avail- 
uble. With this plant it is epected to irrigate the 
whole 33 acres available. Other experiments have 
seemed to indicate that allowing the sewage water to 
run down every other furrow is as effective agricul- 
turally as allowing it to run down every furrow, so 
that twice the number of plants may be fertilized and 
‘wice the area supplied with a given quantity of sewage. 

During the greater part of the past year the pump 
perated about once every two hours and discharged 
\ little over 2,000 gal. at each pumping period. The 

alves had been adjusted to discharge three successive 
‘umes out of a cycle of 12 pumping periods. With this 
egulation any one plot of ground received what sewage 

ater had been pumped for about six hours per day, 
| then had about 18 hours in which to dry out be- 
re it received any more water. Early in March the 
berating levels that control the operation of the pump 
were so charged that the pump should handle about 

00 gal. at each period. This indicates that there will 

about five or six pumpings per day, so that any one 

ot will take about half the sewage for one day, and 


‘ allowed about 23 days to dry before the next appli- 
on of sewage. 


Cost of Maintenance of Rails 

ANNUAL COST of maintenance of rail per mile of 
A track for rails of 85 lb., 100 lb. and 103 Ib. per 
yard is shown in the accompanying table, which is cal 
culated on the basis of the following figures: cost of 
new rail, $41 per ton; cost of installation, including 
delivery and taking up and disposing of old rail, $20; 
salvage value of rail removed, $18 per ton; net cost 
in track, $43 per ton. 

Column A gives the first cost of rail in terms of 
annual charge at 6 per cent compound interest which 
will yield the original cost of rail in track ($43) at 
the expiration of the life of the rail. Column B is the 
total annual charge including the figure in Column A 
plus interest and taxes as follows. (1) interest at 6 per 
cent and tax at 1 per cent on $43, or the annual interest 
and taxes on the value of rail in track; (2) interest and 
taxes at the same rates on $18, or the annual carrying 
charge to the railway at scrap value of rail in track. 
These two items are $3.01 and $1.26 respectively, or a 
total of $4.27. 

Columns C, E and G give the total annual charges per 
mile of track for the three weights of rail. Columns 
D, F, and H are the same figures plus the annual cost 
of rail maintenance per mile of track, this cost being 
$135 for the 85-lb. rail, $114 for the 100-Ib. and $86 for 
the 103-lb. rail, under the same conditions of traffic and 
track. 
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per Mile 
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130-Ib. Rail 
204 29 Tons 
per Mile 
Annual 
Main- 
tenance 


ANNUAL COST OF MAINTENANCE OF 
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133 57 Tons 
per Mile 
ife of 
Rail 
Years 


Annual 

First Charge Annual Main- Annual Main- Annual 

Cest Per Ton Charge tenance Charge tenance Charge 
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$6,124 $7,046 $7,160 $9,160 
3,327 3,755 3,869 4,882 
2,407 2,673 2,787 

1,807. 1,942 2,125 2,239 

202 11.472 1,532 1.667 ‘1.803 1.917 

10 077 347, 981 «L116 NS. 1,269 

15 743 6.013 803 °938 945 1,059 

20 102 5.372 718 853 844 958 

25 739 5.009 669 804 787 901 1,023 
30 513 4.783 639 774 737 866 977 


Annual 


$5,989 
3/192 
013 2°272 


$40. 566 $44,836 
19 


629 23.899 wees 


4,968 
3,562 
2,849 
2,430 
1,587 
1,314 
1,183 
1,109 
1,063 


i 
3 12.743 1 

4 255 13.525 
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This table is condensed from a tabulation accompany- 
ing a paper on “Economic Weights of Rail for Various 
Classes of Traffic,” read at the annual meeting of the 
Roadmasters and Maintenance of Way Association by 
J. B. Baker, engineer of maintenance of way, Pennsy!- 
vania System (see Engineering News-Record of Oct. 
7, 1920, p. 715). 


Topographers Use Fire Lookout Towers 


Topographic engineers of the U. S. Geological Survey, 
while working on triangulation in the heavily timbered 
area of northern Maine, saved great expense by making 
observations from the numerous steel lookout towers 
erected by the Maine Forestry Commission to aid in pro- 
tecting the timber from fire. These lookout towers 
range in height from about 40 to 70 ft. and in each of 
them a watchman is stationed day and night during the 
summer and fall. The Government surveyors found 
that these towers make admirable observing stations, 
and by using them they were able to do work in five 
weeks which would otherwise have consumed four or 
five months. In this way they saved several thousand 
dollars and were able to cover a larger area than they 
could otherwise have covered with the funds available. 
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What the Government is Doing 
To Help Port Layout 


Details of Information So Far Collected by Shipping 
Board and War Department and 
Prospects for Future 


Y VIRTUE of the recent Shipping Act the United 
I States Shipping Board and the Secretary of War 
are jointly loaded with the responsibility of promoting 
port development and the transportation facilities in 
connection therewith. The extent to which this instruc- 
tion has been carried out was well outlined by Capt. 
I’, T. Chambers, C. E. C., U. S. N., at the recent meet- 
ing of the American Association of Port Authorities. 
Capt. Chambers was chief engineer of the Port Facili- 
ties Commission on the Shipping Board and is now 
working with the Chief of Engineers of the Army in 
port work. He is therefore particularly well qualified 
to speak on the subject. 

He said in part: 


As the Shipping Board is required by law to sell the 
ships built during the war it is plain that it cannot be 
expected to go extensively into the provision of port facili- 
ties by the expenditure of government funds. It did find it 
very necessary before it could build ships to erect shipyard 
plants in which to build them. But this was war emergency. 
It furthermore found itself in an insecure position with 
regard to dry-dock business during the war, first with the 
Division of Shipyard Plants of the Emergency Fleet Cor- 
poration, and afterward as chief engineer of the Port 
Facilities Commission of the Shipping Board. It was our 
endeavor to place the necessary dry-docking facilities in 
“evoing” ship repair yards so they would be available in 
times as well as for the war emergency. As time 
was the chief consideration we adopted timber constructed 
floating dry-docks and marine railways as our program. 
The marine railways were designed primarily for the 
wooden ships, and a haul-out capacity of 2,500 tons was 
adopted for the earliest, changed afterward to 3,200 tons 
for later designs. The floating dry-docks ranged in capacity 
from 5,000 to 20,000 tons lift. They were intended for more 
general use than the marine railway and their capacities 
were determined in each case, first by the apparent require- 
ment of the particular harbor in question, but also to some 
extent. by the commercial concern which was to own and 
operate the dock. We then placed dry-docks, or marine 
railways, or both, in many harbors inclusive of Portland, 
Maine; Boston, Somerset, Providence, New York, Philadel- 
phia, Baltimore, Norfolk, Charleston, Savannah, Jackson 
ville, Tampa, Pensacola, Mobile, New Orleans, Beaumont, 
Galveston, Los Angeles and San Francisco. We also 
the authorities at Portland, Ore., with reference 
to the design of the new floating dry-dock for that port, 
and by general agitation of the subject we believe we have 
been instrumental in starting other dry-dock projects in 
various ports, so that, except for extremely large ships, the 
situation as to dry-docking and repairs has been fairly well 
covered, 

The Port Facilities Commission also did some work to 
relieve the coaling and bunkering situation. Among other 
items we equipped ten barges with mechanical elevators for 
bunkering ships in the stream or alongside commercial 
piers, thus relieving commercial coal piers for the larger 
operation of supplying cargo coal. 

As time went on we were able to devote attention to ter- 
minal design, and while we were not justified in spending 
Shipping Board money for the construction of such facili- 
ties, we made many commmercial studies and general engi- 
neering layouts, and advised local authorities both as to 
prospects of business and upon terminal design. We did 
ot hesitate to say to some authorities that their local pros- 
cts did not promise hope of a successful overseas business. 


peace 


advised 








For instance, at one New England port we stated that 
situation of the city with reference to the railroads wou 
not justify the construction of wharfage for foreign tra 
At a Southern city we advised a detailed study of the h: 
terland by the local board of trade before constructi; 
an addition to the municipal terminal, rather than bui 
ing a pier on the chance that it would bring business 
the city. We also made studies of river terminals for la: 
variations of water level under flood and drouth conditio: 
We started a collection of statistics upon foreign ports but 
upon the close of the war and the curtailment of person: 
in general, found ourselves under a new administratio 
which did not consider expenditures for the collection 
trade statistics for the promotion of port facilities justi 
fied. When about to lose practically the entire port fac 
ties force, the Board of Engineers for Rivers and Harbo: 
offered to take over all that part of the personnel engave: 
upon United States port work. I transferred with th 
force, taking with me the valuable port facilities files, so 
that the work is now continuing. 

We are still advising local port authorities and to do 
we must necessarily have the facts, not only as to loca 
port facilities but as to prospective and actual trade, upon 
which alone good design can be based. It is a remarkat 
fact that many boards of trade and chambers of commerc: 
have little thought of investigation along the lines of cha: 
acter and quantity, origin and destination of cargo. If any 
one of the individuals were contemplating the expenditur 
of his own funds upon a new merchandising business, he 
would, beyond a doubt, make very sure of the source of hi 
supplies and the market for them, but the same mode of 
procedure does not seem to apply when a municipal trad 
body contemplates an overseas business for its port. I wa 
asked recently by the Mayor of a large river city to tel! 
him off-hand the cost of a terminal for his river front 
He quite lost patience with me when I insisted upon a 
quantitative analysis of the cargo he hoped to handle. No 
did he authorize the officials under him to make the nece 
sary study. Much of an educational nature is necessary t 
be done if we are to encourage the construction of efficient 
terminals, 


CITIES Must SHARE Port Cost 


No port should be given Government aid as to channels 
and anchorage ground until it can convince the Chief of 
Engineers that it will do its share with regard to termina! 
States with only one first class harbor should be brought to 
look upon that harbor as the property of the state to be 
properly developed along modern scientific lines. For we 
may here assert that only the very largest cities can po 
sibly afford the necessary expenditures for a properly co 
ordinated terminal. Then, too, the waterfront of our pri! 
cipal harbors where no state or municipal control exist 
is being more and more occupied by industrial plants, 
most cases requiring little or no actual berthing space for 
ships. 

We think that in the central nucleus collected in Was! 
ington, under the Board of Engineers for Rivers and Har 
bors, and in the field offices of the division and district eng! 
neers at our ports and river terminals, we have the mean 
at hand for the proper investigation and for sound, we'll 
based advice to ports. But we do not expect to depend upo! 
this organization alone. In the other departments of thi 
Government we have important sources of information | 
the Shipping Board, the Bureau of Customs, the Bureau of 
Foreign and Domestic Commerce, the Interstate Commerc 
Commission, the Office of Naval Intelligence, ete With 
utilizing them to their fullest extent we would not only ! 
available data, but would invite duplication of effort, \ 
consequent lack of economy and the loss of temper 0! 
part of those commercial concerns otherwise called 
more than once for the same information by the va! 
Government agencies. 

We propose, therefore, to form an advisory commi 
or board, composed of representatives of the intereste 
partments, to meet from time to time as required to ‘ 
dinate the statistical effort and discuss new points. 
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nticipated that such procedure will prove most economical. 

y instance, too much attention has in the past been de- 

ted to values in dollars at the expense of losing sight 
f quantities and tonnage. Doubtless many of you have 
vied to find in commercial statistics the increase or decrease 

shipments for the past fiscal year. You have always 

ind a statement in money but, except for a few special 
ommodities, such as coal, ore and grain, the quantity or 
veight is missing. Exports and imports are, at present, 
isually given by customs districts. They would be much 
ore valuable by ports. Changes of method, often slight, 
il] increase the usefulness of the data collected, without 
arge additional expense. 

STATISTICS NEEDED 

We propose to gather together both the trade statistics 
ipon which all port business should properly base, and 
chich is so necessary to economic port design, and the port 
tatistics of all classes to show the shipmaster what he may 
expect at each individual port, and the port authority what 

the present status of the port, in order that future im 
nrovements may follow a well preconceived plan whieh will 
keep pace with the growth of business in the most modern 
and efficient way. By studying the data upon the advanced 
port, the backward port will learn its own need. 

We have prepared a comprehensive questionnaire, with 
elaborate supporting tables, which we will shortly send to 
all our districts. This, when completed, will show, for each 
port and upon the same basis, all that goes to make its port 
facilities, or which is useful in the design of such facilities. 
From time to time, as the information is completed, sepa 
rate pamphlets will be published. Port facilities data for 
each large port will be contained in a single publication. 
Small ports in district groups will be treated separately, 
but in one pamphlet. 

About a year ago the Port Facilities Commission of the 
Shipping Board published a pamphlet entitled “Twenty- 
seven Ports of the United States.” The information con- 
tained was not so comprehensive as that now proposed, but 
the demand for copies was such that the edition was soon 
exhausted. The new publication will have a port facilities 
map for each port, showing by symbol the exact location of 
each facility, such as overseas piers, coastwise piers, cargo 
coal, coal and oil bunkers, shipyards, dry docks, etc. There 
hould be a great demand for these pamphlets. With their 
help and with the commercial statistics grouped in a sepa- 
rate volume, the producer should be able to select the eco- 
nomic port, the port merchant may determine the location 
if available cargo and the placement of imports, the shipper 
can judge whether it is best to ship by rail or by inland 
waterway. If carried to the extent proposed, a basis will 
be had for separate and combined rail and barge rates. 
Full knowledge of the facts will enable the Chief of Engi- 
eers to base his recommendations for channel and harbor 
provements upon the real merits of each individual case. 
\bove all, the very best information will be in available 
form for advice to ports. 

In designing port facilities there has been too little con- 
sideration given to the business to be handled. Many indi- 
iduals in promising ports are anxious to see the home town 
icquire a shipping business, but they have, in most. in- 
tances, little idea how to start. From our experience, much 
education is necessary and this we hope to supply. We have, 

fact, had considerable experience in this work already, 
nd in this connection I desire to say here that in our advice 

ports we have not in the past, and do not in the future 
‘pect to lose sight of the fact that there is a limit to our 
ission, beyond which we should not go. The information 
hich we collect and the advice which we give is just 
available to you as it is to state or city authorities. We 
iturally do some designing in detail for the Government, 
it we set a limit with port authorities, advising them that 
ey must employ their own engineers for the details of 

‘ign and sonstruction. I hope that we may be of assist- 

e to you, and that in turn you will all spread the news 

‘t the Chief of Engineers and Board of Engineers for 
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Rivers and Harbors form an agency in co-ordination wit} 
the United States Shipping Board for Government co-oper 
ation in port development. 


French Devise Adjustable Prow to 
Increase Speed of Barges 


Resistance Lowered Twenty-Three Per Cent in 
Tests Made With Folding Panels That 
Sharpen Barge’s Flat Bow 


ECAUSE of the immense impetus given to traffic 
upon the Seine River during the war and because 
of the possibilities present of materially increasing 
that traffic, various methods have recently been tried 
for increasing the speed and decreasing the resistance 
to navigation of the many types of barges and canal 
boats operating on the Seine. Among such means is a 
device proposed by M. Brisset, described in a recent 
issue of Annales des Ponts et Chaussées, and with 
which recent experiments have been made, resulting 
in the lowering of resistance to navigation of barges 
of 23.5 per cent. 
The device designed by M. Brisset consists mainly 
of two of slightly curvilinear movable wings, each one of 


Plan 


KLEVATION AND PLAN OF FOLDING PROW 
FIXED TO BARGE 


which is supported by three hinges fixed at the extremi- 
ties and in advance of the vertical walls of the barge. 
When in use these two wings, extended, just come 
together, designing a simple form of prow. When 
docked or in passing through locks the wings are 
released and spread back against the prow of the barge. 
When in the latter position the length of the barge 
is increased only by a very small quantity—in the 
neighborhood of 14 ft. when the wings are made entirely 
of wood. This length, it appears, can be shortened 
to an excess length of 0.3 of a meter, or approximately 
1 ft., in case correctly designed metal wings can be 
secured. When extended the apex of the angle formed 
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by the two wings is 10 ft. in advance of the tangent 

to the prow of the barge and its center line, and the 

interior angle of the two wings at the point of joining 
approximately 110 deg. 


MANIPULATION OF WINGS 

Various systems were devised by which to manipulate 
the wings. One method illustrated in the accom- 
panying sketch. Two levers, pivoted and inclined, per- 
mit the wings to be moved much in the same manner 
us the rudder of a boat, at the same time furnishing 
supports to the upper cross-beams of the wings. This 
urrangement is considered the most practical. 

The important point in.the investigation was to deter- 
if it were possible to lower the resistance to 
navigation of the barge, in spite of the fact that this 
cut-water had no bottom, permitting eddies to be formed 
between the wings. In order to clear up these points 
trials was held. Trials were first made 
with an ordinary barge completely loaded, then upon 
the same barge towed exactly along the same course 
after having been furnished with the device mentioned 
above. The course picked out for the trials was approx- 
imately rectilinear in shape and situated in a section 
of the River where the currents regular 
and where the channel is large enough to permit the 
passage of other river traffic without alterations in the 
course of the trial boat. 
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In order to secure best results several precautions 
were taken. Only a certain number of selected trips, 
out of many trial trips made, were used as a basis for 
computation of resistances, and a mean of these was 
taken. Two of tests each were made with the 
speed of the engine in the propelling tug geared at 
150, 170, and 200 r.p.m. The number of revolutions 
were recorded at two-minute intervals by tachymeters, 
and in addition the total number of revolutions were 
also recorded by another speed-recording machine. For 
the trips finally selected as test trips there was never 
a greater variation than two revolutions from the max- 
imum and minimum, and never more than one revolu- 
tion from the mean. 

The mean speed was developed from the following 
formula, after a series of tests had been made in which 
V,V., and V, represented speeds in one direction (with 


sets 


or against the current) and V, and V, speeds in the 
opposite direction: 
> a mee 2 ep Pisce tae 
V ov, 21 J ; V;2V,1 
4 4 
Tractive effort was measured by means of an 


hydraulic dynamometer and a speed recorder of the 
Richard type. Though the curve plotted by the 
dynamometer was of such a small scale that it could 
not be used as an absolute check against the two-minute 
interval speed recordings, nevertheless the curve checked 
up any irregularities which the other system failed 
to reveal. Because of the dynamometer a number of 
tests that might have been used were discarded. 

For half of the tests the barge was attached to a 
tug by a towline 120 m., or 393.6 ft., long, and in 
the other half by a line 80 m., or 262.4 ft., long. The 
variance in length of towline was to determine if 


navigation was impeded by the presence of the barge 
close to the backwater from the tug propeller. 
tug used in the tests was of 366.3 
and drew 7 ft. of water. 


The 
tons displacement 
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According to an established formula, based ur 
use of tugs of 100 tons displacement and of stands 
design, the resistance offered by the type of barge 
which tests were made would be expressed by 
formula: 


(1) R = 78V2.25 


where F is the resistance and V velocity in meters per 
second. The accompanying table shows that the d 
crepancy between measured and calculated resistanc 
with the barge not using the false prow, is appros 
imately 16 per cent. The regularity of the occurence . 
this percentage led to a revision of the formula, whic! 
for a 120-m. towline would be: 

(2) R 67V2.25 


Resistances observed for the tests made with a tow- 
line of 80 m. were also lower than calculated resistances 
It was therefore proven that the resistance was greater 
with an 80-m. towline, and revision of the general 
formula was made to apply in the instance when an 
80-m. towline was used. 


R 
The second series of tests in which the prow wa 


used showed that the calculated resistances were nearest 
the measured resistances when the formula 


This revised formula is 


(3) 692-25 


(5) 


R 


522.25 


se 


wags used. Comparing this equation with (2) an econ- 
omy of effort of 23.5 per cent is noted. 

The use of these wings, which do not add any appre- 
ciable weight to the boat nor encumber it in any way, 
and which have adaptation for use upon canal boats, 
will, it is stated, considerably reduce towage costs. It 
will also allow more prompt transportation of materials 
and lead to a consequent increase in amount of tonnage 
handled. 


PABLE T. MEASURED AND CALCULATED RESISTANCES 


Resistance in Kilograms 





& 
to 100 Tons Displace- & 
~- Speeds . ment fw ¢ - 
- ‘ “Ss 3 
< ra bo C7 s 
- + = ~. Se Pi 3 
=" 2 & a a> 
{ 1.67 6.012 214 247 15 
‘Tests with Tow Line of | | 87 6.732 274 319 Ie 
120 meters..... 2.14 7.704 373 432 t 
(1.64 5.904 213 237 ' 
Tests with Tow Line of ; | 84 6.624 204 307 1 
80 meters , 2.13 668 380 427 42 


The tests were made under the direction of Major 
of Engineers Dugardin, engineer of roads and bridges, 
temporarily attached to the military exploitation ot 
navigation upon the Seine River. 


Power Commission Issues Rules 


Under date of Sept. 3, 1920, the Federal Power Co: 
mission issued its rules and regulations under w! 
applications for licenses to use Federal water } 
must be made. These rules lay down all of the fo 
which must be followed in dealing with the offic: 
the commission, which is in Washington, D. C. Co} 
of the rules may be obtained by writing to the Fed 
Power Commission, O. C. Merrill, Executive Secrets 
Washington, D. C. 
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Comparisons of Modern Steam and Electric Locomotives 


Extracts from the three principal papers presented before the joint meeting of the Metropolitan Section of 
the American Society of Mechanical Engineers, the Railroad Section of the American Society of Mechanica! 
Engineers, and the New York Section of the American Institute of Electrical Engineers, held at New Yor) 


Oct. 22, 1920. 


The Steam Locomotive 


By JOHN E. MUHLFELD 


Industrial Engineers, Inc., New York 


Railway &«& 


O REFLECT initial and operating costs from a credit 

or an investment standpoint and to interpret faithfully 
on the basis of expert judgment, backed by practical ex 
perience, the probable effect on the annual balance sheet, 
any investigation for the purpose of determining upon the 
advisability of electrical or steam operation for an exist 
ing or new line of railway should be made, preferably by a 
committee consisting of experts in railway, mechanical, 
electrical, and civil engineering, transportation, and ac- 
counting, without any endeavor to modify the best steam 
railroading methods to suit the requirements of electric 
traction, and by keeping clearly in mind the fundamental 
fact that where anything within reason is possible, pro- 
vided enough money can be spent, if the auditors’ annual 
statement cannot show the balance on the right side of the 
ledger, the project will have failed from the most im 
portant point of view. 

Comparisons have been made between the operation of 
new, up-to-date electric and of obsolete steam installations, 
and assumptions have been made of extraordinary steam lo- 
comotive standby fuel losses. It is just as misleading to 
compare the most efficient electric locomotive operation on 
the St. Paul with that of its saturated steam locomotives of 
1910 as it would be to compare the most efficient superheat 
ed steam locomotive performance on the Baltimore & Ohio 
with that of its electric locomotives. 

Several years ago a report was made on the advisability 
of electrifying about 275 miles, or a division, of one of the 
more prominent western lines. When all involved factors 
were properly adjusted the net capital expenditure of $4, 
(00,000 required for electrification compared with $1,000,000 
as needed for modernizing the steam equipment, and the 
estimated annual operating saving of approximately $750,- 
000 from electrification was wiped out and replaced by a 
saving of $250,000 from a continuation of the improved 
steam operation. 

When engineers and politicians propose reckless super- 
power plans for the electrifying even of such belts of steam 
roads as lie in the densely populated district between Wash- 
ington, D. C., and Boston, at a new capital cost aproximating 
a billion of dollars, and in addition mark off the books the 
principal value of existing steam locomotives, passenger 
cars, shops, and terminal and intermediate facilities that 
would be unsuitable for electrified service, they are planning 
either a new road to railroad bankruptcy, or a further 
burden in traveling and shipping cost, or in taxes. 

Before the electric locomotive can be made permissible for 
general application the electrical engineer must reduce first 
costs; promote interchangeability; provide a motor which 
will efficiently, economically and flexibly cover a wide range 
of speeds and loadings, and substantially reduce current 
losses. Likewise the steam railway mechanical engineers 
must become more active in modernization and bring about 
improvements that will substantially increase thé capacity 
and thermal efficiency of the steam locomotive by the use 
of higher steam pressures and superheat. 

Electrificatton increases the capacity of a terminal, but 
an analysis of the situation of tha New York Centra! shows 
that this is not due to decreasing locomotive requirements 
through the use of multiple units as is usually stated. ; 
In the handling of heavy tonnage trains by the unlimited 
combining of electric locomotive units, the factors of peak 

ad, transmission lines, and power plant capacity must all 
* considered with the probability that permissible modern 
team locomotive train units can be more economically 


handled over dense traffic lines than the electric multipl 
unit super-trains. The tonnage to be handled without rea: 
end or intermediate helpers is limited by the ability of th: 
draft rigging on the cars to withstand the pull and shock 
and this limitation can be readily met and exceeded in steam 
locomotive design and operation, as may be noted from the 
following comparison of the St. Paul electric freight and 
the Virginian steam freight articulated types of loco 
motives: 


St. Paul 
Electric 
Articulated, Lb 


132,500 


Virginia: 
Steam 
Articulated, Lt 
176,600 
147,200 
108,000 
617,000 
832,000 


‘Lractive power, in simple gear, maximum 

rractive power, in compound gear, maximun 

Tractive power, at 15 miles per hour 

Potal weight on driving wheels 

Total weight of locomotive 

Factor of adhesion--maximum tractive 
effort 3 38 3 49 


71,000 
448,000 
264,000 


The average freight car is in main line movement only 
wbout 10 per cent of its life. Therefore, increasing train 
speeds beyond established economic limits at the sacrifice of 
tonnage, with an increase in fuel, track and equipment up 
keep and danger of operation is not the solution of the 
freight traffic problem. The electric locomotive is a con 
stant speed proposition. The steam locomotive can be 
more efficiently operated over the continually changing u; 
und down grades and curves. 


FUEL CONSUMPTION 


Great economy in fuel consumption and cost is the prin 
cipal claim for electrification. Recent tests of a hand-fired 
locomotive on the Santa Fe show an average coal consump 
tion for gross 1,000-ton miles of 114.8 lb. From the fore 
going it can be assumed that the average yearly pe? 
formance will approximate 100 Ib. of 12,000 B.t.u. coal per 
1,000 gross ton-miles, or equivalent to what we are 
promised for the expenditure of billions of dollars of new 
capital and the loss of billions of dollars worth of invest- 
ment in existing plant and equipment to inaugurate the 
comforts of electrification. 

The offsetting fuel and energy losses, due to standby 
in steam operation, and decrease in efficiency on account of 
fluctuating loads in the electrical operation must not be 
lost sight of, as well as those incident to the transforming, 
transmission and conversion of electric current. It is un- 
questionably true that when operating under ideal fixed 
load conditions, the central power station, either hydro-elec- 
tric or steam, can produce a horsepower with less initial 
energy input than is possible on a steam locomotive. It is 
also true that the standby losses on existing steam locomo 
tives are, in ordinary practice, a serious proportion of the 
total fuel consumption, but it is likewise a fact that the 
majority of these can be substantially reduced if not en- 
tirely overcome by modernizing the present equipment and 
improving maintenance and operation which would then 
rob the advocates of electrification of their main arguments. 


THERMAL EFFICIENCY 


Furthermore, the production of electric current involves 
expensive lines, plants and equipment, as well as tremendous 
losses from the generator at central power stations to the 
bus bar on the direct-current side of the trarsformer where 
the current is usually metered for billing. Also the second- 
ary system (rail bonding and feeder lines) is responsible 
for further losses in current, all of which, after allowing 
say 10 per cent regeneration not only limit the capacity of 
the electric zone but also materially increase the arbitrary 
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electric costs usually considered, so that it is safe to say 
that the actual dead loss in power from the central power 
station to the electric locomotive drawbar will be not less 
than 50 per cent. 

Comparing the electric and steam locomotive figures, the 
relative percentage of power delivered at the track rails 
to 100 per cent B.t.u. in the coal would be: 


———— Net Thermal Efficiency ——— 
at Load Ratings of 
75 


Kind of Locomotive 100 50 

Per Cent Per Cent Per Cent 
Electric > 79 >.95 4.54 
Steam, superheated 3. 85 4 83 5.88 
Steam, saturated 270 3 86 4 47 





As 100 per cent load rating conditions would, in practice, 
occur only momentarily and as the majority of the drawbar 
load represents from 30 to 60 per cent of the locomotive 
maximum drawbar capacity, comparison should properly be 
made only of the net thermal efficiencies at 50 per cent load 
ratings. At speeds of from 15 to 75 miles per hour the 
existing superheated steam locomotive thermal efficiency 
actually ranges from 5.3 to 8.1 per cent as compared with 
the calculated figures of from 4.83 and 5.88 per cent for 75 
and 50 per cent load ratings, respectively. Adding to this 
an increase of from 15 to 50 per cent in net thermal ef- 
ficiency that may be produced from developments now under 
way and the steam locomotive of the future will be quite 
a respectable assembly of engineering efficiency. 


MAINTENANCE AND REPAIR COSTS 


In determining the maintenance cost of the electric loco- 
motive the popular error is to take into account the loco- 
motive proper, where as true comparison can only be made 
by including all corresponding elements as found in the 
self-contained steam locomotive which goes back to the up- 
keep of all facilities having to do with the utilization of 
the fuel or water power, including the central power sta- 
tion buildings and transmission line equipment. Until a 
true reflection of the upkeep cost per electric locomotive, 
or per 1,000 gross ton miles hauled, can be given by includ- 
ing al] the facts and elements of age and mechanism em- 
bodied in the steam locomotive, comparisons will all be 
worthless. 

In order to meet the ideal conditions for electrification, 
the traffic should be uniformly spread or scattered over the 
24-hr. period. With the steam locomotive the traffic re- 
quirements are met by the distribution and utilization of 
the necessary number of self-contained motive power units 
as required, regardless of the capacity of one or more cen- 
tral power stations or of any limitation in quantity, or in 
price, of the total available power output. 

Since the development of regenerative braking with the 
electric locomotive, great emphasis has been laid on in- 
creased security of operation by holding the trains and 
motors temporarily converted into generators to produce 
electricity returned to the line for use by some other loco- 
motive in pulling a train. When the power so generated 
cannot be directly used by another pulling locomotive on the 
line, it must be otherwise absorbed, and it remains for the 
electrical engineers to prove just how much of it is lost in 
conversion or by absorption. 

In steam locomotive practice there are factors of radia- 
tion and freezing to be reckoned with, which gives the 
electric locomotive the advantage in winter, but this is 
largely overbalanced during the summer when the main 
motors heat, and require cooling at terminals. 

While the electric locomotive has the advantage of not 
being required to take on fuel and water, delays in steam 
locomotive practice in taking water have been entirely 
eliminated through the use of track troughs, and with 
modern fueling facilities either coal or oil can be quickly 
supplied, where necessary, between terminals. 

While there is much existing steam road trackage that 
can and should receive first consideration as regards elec- 
trification for the purpose of eliminating gases from under- 
ground terminals and tunnels, to give relief to terminals 
or line traffic congestion by combined rapidity and frequency 
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of train movements in the vicinity of large commercial an, 
industrial centers, or where transportation and operatio: 
are auxiliary to mining or other industries requiring th: 
extensive use of electricity, it would be financial suicide 

electrify immediately adjacent connecting and intermediat: 
longhaul mileage, particularly in view of the improvement: 
that can be made in both existing and new steam locom: 

tives in the matter of reducing smoke, sparks, cinders an: 
noise, and in increasing general capacity, efficiency and 
economy in operation and maintenance. 





The Electric Locomotive 


By F. H. SHEPARD 
Director of Heavy Traction, 
Westinghouse Electric & Manufacturing Co. 

HE LIMIT to physical expansion of railroad line and 

of terminals has been just about reached in many cases, 
on account of both the prohibitive cost and the inefficiency 
of terminals of unworkable size. A large measure of re 
lief can still be secured by line and terminal revisions and 
improvements; but when the inevitable increase in the de- 
mand for traffic movement of the future is considered, thes 
improvements savor, more or less, of expedients to secur 
relief which can only be temporary and very limited in 
degree. The solution lies, to a large extent, in railroad 
electrification. 

With the present standards of train make-up, classifica 
tion and terminal handling, electrification will double th: 
capacity of any railroad. With the better equipment we 
can expect in the future, together with the evolution of im- 
proved methods of operation contingent on electric power, 
this capacity should be doubled again, thus securing four 
times the present capacity. Two conspicuous cases of this 
have been the Norfolk & Western and the Chicago, Mil- 
waukee & St. Paul. In the case of the Norfolk & Western, 
two electrics handle the same train as was formerly handled 
by three Mallet engines, but at twice the speed. 


FLEXIBILITY IN DESIGN AND OPERATION 

The advantage of electric power is its great flexibility and 
mobility. The difference between locomotives, steam and 
electric, is fundamental. The steam locomotive carries its 
own power plant, while the electric locomotive, on the other 
hand, is simply a transformer of power. The design of 
the steam locomotive is circumscribed utterly by the neces- 
sity of tying up the rest of the machine to a steam boiler 
On the other hand, the electric locomotive assembly can 
differ amazingly as to type, length, axle loading and driv 
ing connections. A group of small motors does not differ 
materially from a single large motor in efficiency. The 
speed and power, therefore, of an electric locomotive is 
limited only by conditions of track and construction and 
condition of car equipment. It thus becomes entirely prac 
ticable to build an electric locomotive to take any train 
which will hold together, over any profile whatever, and at 
any desired speed. Therefore, it should easily be practical 
to very greatly increase the speed of our freight trains 
so that they could all run at a common speed not very dif- 
ferent from that at which the superior trains are operated 

Without the limitation in train speed commonly accepted 
as a handicap to operation of tonnage trains, who can sa} 
what the limit to train load will be with electric power’ 
Our present methods have been built up entirely under th: 
necessities and limitations of the steam locomotive. This 
is evidenced by the existence of intermediate terminals at 
the ends of all the so-called engine districts, where all traffic 
halts. Again, the steam locomotive requires attention e 
route, needs supplies of water and coal, and, because of its 
slow movement when hauling our present tonnage trains, 
it is frequently sidetracked for superior trains, and thu: 
there are more and still more halts to traffic. 

Coming now to the comparative performance of steal 
and electric locomotives, it is important to bear in mind 
their fundamental difference to the one, a generator 
power, and the other a transformer of power. The gen- 
eration of power in central stations is surrounded with 
many refinements, and in the consumption of coal, there is 
every opportunity for skillful handling and supervision, * 
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it the thermal efficiency of a modern central station is 
atively high and is also continuously maintained. With 

e steam locomotive, on the other hand, the thermal effi- 

ency is dependent not alone upon the design of the loco- 
motive, but the manner in which it is worked, its condition, 
which differs widely from the best, and finally by the skill 
n firing. The electric locomotive, on the other hand, con- 
umes power only when in service, and works at any load 

its designed efficiency. The average performance, in 
the case of the electric, approximates the maximum in effi- 
ciency, While the steam, on average performance, will differ 
widely therefrom. 

There are a considerable number of different designs of 
electric locomotives all in successful operation, and each 
possessing certain advantageous features. Further experi 
ence will, undoubtedly, result in the survival of common 
types for the different classes of service. The great latitude 
with which electric locomotives can be designed, while 
fundamentally most desirable, is in itself at the present 
time, somewhat of a handicap. This is now the subject of 
intensive analysis and this study is undoubtedly developing 
us well, a better knowledge of the running characteristics 
of the steam locomotive. 


The Electric Locomotive 
By A. H. ARMSTRONG 


Chairman Electrification Committee, General Electric Co 
ae 


WING TO handicap of precedent and prejudice, elec- 

tricity must take up the railway problem where steam 
leaves off. In other words the proof is up to the electrical 
engineer proposing any marked departure from commonly 
accepted standards as established by long years of steam en 
gine railroading. Thus while a maximum standing load of 
60,000 Ib. per axle has been generally accepted for steam 
engines, it is well known that an impact of at least 30 per 
cent in excess of this figure is delivered to rail and bridges 
due to unbalanced forces at speed. However, owing to the 
Jexibility of electric locomotive design, there is no im- 
mediate need of exceeding steam practice in this respect, 
although this and other reserves may be called upon in the 
future. 

Accepting the Mikado and Mallet as the highest develop- 
ments of steam road and helper engines for freight service, 
the following general comparison is drawn with an elec 
tric locomotive that it is entirely practicable to build with 
out in any respect going beyond the experience embodied in 
locomotives now operating successfully. 


COMPARISON STEAM AND ELECTRIC LOCOMOTIVES 


Electric 
6-8-8-6 
60,000 Ib 
720,000 Ib 
780,000 Ib 
129,000 Ib 
lom.ph 


Mikado 
2-8-2 
60,000 Ib. 

240,000 Ib 

480,000 Ib 

43,200 Ib 
'4mph 


Mallet 
2-8-8-2 
60,000 Ib 
480,000 Ib 
800,000 Ib 
86,400 Ib 
9mph 


| ype si 
Wt. per driving axle 

lotal wt. on drivers 

| otal wt. loco. and tender 
lrac. eff. at 18% coef 

peed on 2% grade 


The above analysis brings out the fact that to equal the 
hourly ton mile performance of one electric locomotive it 
would require three and four engine crews respectively for 
the Mallet and Mikado types. 

The electric locomotive has demonstrated its very great 
advantages in relieving congestion on single track mountain 
vrade divisions. In view of the facts, it is a modest claim 
‘o make, therefore, that the daily tonnage capacity of single 
track mountain grade divisions will be increased fully 50 
ver cent over possible steam engine performance by the 
idoption of the electric locomotive. 


REGENERATIVE BRAKING 


Not only are air brakes entirely relieved and held in 
eserve by electric regenerative braking but the potential 
ergy in the descending train is actually converted into 
vctricity which is transmitted through the trolley to the 
| of the nearest train demanding power. Aside from the 
wer returned from this source (14% of the total on the 


Chicago, Milwaukee and St. Paul Railway) the chief ad 
vantage of electric braking lies in its assurance of greate! 
safety and higher speeds permitted on down grades. 

Probably in no one respect does the electric locomotive 
show greater advantage over the steam engine than in 
cost of maintenance. Special importance attaches to thi 
item of expense in these days of high labor and materia! 
costs. In order to draw a fair comparison, however, ther: 
should be added to back shop repairs, all expenses of round 
house, turn table, ash pit, coal and water stations, in fact 
the many items contributing ta rendering necessary steam 
engine service, as most of these charges are eliminated by 
the adoption of the electric locomotive. Including all en 
gine service charges, the facts available give foundation 
for the claim that electric locomotives of the largest type 
can be maintained for 25% to 30% of the upkeep cost ot 
steam engines operating in similar service. 

To afford a common basis for comparison a_ single 
assumption seems permissible and a rate of 24 Ib. ot 
coal per kilowatt-hour is taken as representative of fair 
electric power station practice. While the electric locomo 
tive demands power only when in motion, the steam engine 
requires coal] at all times during the twenty-four hours, 
whether doing useful work, standing idle or coasting down 
grade. In tests made on the C. M. & St. P. Ry. the run of 
a more modern steam engine would have effected a material 
reduction in the 23,640 lb. of coal burned in doing useful 
work, but the amount of coal wasted in standby losses 
(9,042 lb.) might have been duplicated or even possibly in 
creased with larger grate area. As standby losses con- 
stitute so large a proportion of the total coal burned (274% 
in this instance) it is apparent that enormous economies 
over the simple engine tested must be realized in the mod 
ern superheater and other improvement since introduced to 
offset in part the high inherent efficiency of the electric 
locomotive. 

Except over very long runs with terminals at the same 
elevation it seems hardly possible therefore accurately to 
compare engine performance over different profiles by such 
a variable unit as pounds coal per 1,000 ton-miles. 

A truer understanding of what takes place under the en 
gine boiler may be shown by continuous records of coal 
burned, tons moved, profile, delays, etc., all reduced to 
pounds of coal burned per useful horsepower-hour work done 
at the driver rims with segregation of the many standby 


losses. 


ANALYSIS STEAM AND ELECTRIC RUNS 
HARLOWTON—THREE FORKS 


1,000 Tons Moved) 
Steam bles 
2,038 2,038 


(Per 


Kw.-hre. at driver rims 
Hp.-hrs. at driver rims 2,625 2,625 
Coal per hp.-hr. driver rims 9 02 Ib. *3.09 
Credit regenerative braking er 0.55 Ib 
Standby losses 27} per cent 2 47 Ib 

lotal coal per rim hp.-hr 11.49 Ib 2 54 Ib 


* Measured at power house and includes locomotive losses and 
transmission and conversion loss 


32 per cent 


Under the same conditions a modern engine would un 
doubtedly have consumed much less than 9.02 lb. coal 
(11,793 B.t.u.’s) while doing work measured at the driver 
rim. The addition of superheaters gives greater output 
and economy while mechanical stokers add output only and, 
it is claimed, at some expense in economy over good hand 
firing. However efficient the power plant on wheels may 
reasonably be developed without too seriously interfering 
with the sole purpose of the steam engine, the hauling of 
trains, it can never approach the fuel economies of modern 
turbine generating stations. Whatever transmission and 
conversion losses are interposed between power house and 
electric locomotive are more than compensated for by the 
improvement in the load factor resulting from averaging 
the very fluctuating demands of many individual locomo- 
tives. 

Each individual electric locomotive will reproduce almost 
exactly the record of all others in similar service, little 
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influenced by either extreme cold or skill of the engineer, 
while the fireman so called and still retained, has nothing to 
do with the matter at all. There is no creeping paralysis 
gradually impairing the efficiency of an electric locomotive 
until temporary relief is obtained through frequent washing 
of boiler and round house tinkering inevitably ending up 
in the major operations annually performed in the back 
shop hospital on the steam engine to keep it going. It is 
for such reasons that the electrical engineer is slow to ac- 
cept general statements of average service operation based 
on the results of tests usually made on steam engines in 
excellent condition and skillfully handled. 

It is with some knowledge of all these facts that the 
broad statement is made that the general adoption of the 
electric locomotive would probably result in saving fully 
two-thirds the fuel now burned on present steam engines 
and possibly one-half the amount of fuel necessary to steam 
engines of the most modern construction. 


COMPARATIVE COST 


The superior operating advantages of the electric loco- 
motive are admitted by many who believe the first cost to 
be prohibitive, largely due to the trolley construction, copper 
feeders, substations, transmission lines, etc., necessary to 
complete the electrification picture. The steam engine also 
demands a formidable array of facilities peculiar to itself. 
Proper facilities for rendering adequate steam engine serv- 
ice apparently adds some 62% to the cost of the latter and 
no ery of extravagance has ever been raised in this 
respect. 

One advantage of the electric locomotive rests in the 
longer engine divisions which they make possible. Two 
of the four steam engine divisions comprised in 440 miles 
of the St. Paul were wiped out by electrification and certain 
sidings and yard tracks were dismantled. To the above 
exclusively steam engine facilities should be added therefore 
the expense of engine division points not necessary to 
successful electric railroading. 


SUMMARY 


Some of the principle advantages claimed for the electric 
as compared to the steam locomotive may be briefly stated 
as follows: 


1.—No structural limits restricting tractive effort 
and speed of electric locomotive than can be 
handled by one operator. 

2.—Practical elimination of ruling grades by 
reason of the enormously powerful electric lo- 
comotives available. 

3.—Reduction of down grade dangers by using re- 
generative electric braking. 

4—Very large reduction in cost of locomotive 
maintenance. 

5.—Very large saving of fuel, estimated as two 
thirds the total now burned on steam engines 
in operation. 

6.—Conservation of our natural resources by 
utilizing water power where available. 

7.—Material reduction in engine and train crew 
expense by reason of higher speeds and greater 
hauling capacity. 

8.—Increased valuation of terminal 
following electrification. 

9.—Increased reliability of operation. 

10.—Material reduction in operating expense due to 
elimination of steam engine tenders and most 
of the Company coal movement, the two to- 
gether expressed in ton miles approximating 
nearly 20° of present gross revenue ton mile- 
age. 

11.—Large reduction in effect of climatic conditions 
upon train operation. 

12.—Postponement of immediate necessity for con- 
structing additional tracks on congested di- 
visions. 

13.—Attractive return on cost of electrification by 
reason of direct and indirect operating savings 
effected. 

14.—Far reaching improvements in operation that 
may revolutionize present methods of steam 

railroading. 
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New York’s Freight Handling Problem 


Extracts from _a paper by Col. Charles D. Hine, special agent 
Erie R.R., at New York, presented before New York Section 
Am. Soc. C. E., Oct. 20, 1920. 

EARLY fifty terminal plans of more than fifty years 

since the Civil War have in the Metropolitan Dis 
trict of New York remained in the project stage. Plans 
and special public commissions are always necessary and 
sometimes valuable, but plans and special commissions 
move no freight. The distribution of freight and food 
products after arrival in the Metropolitan District, it is 
common knowledge, is crude, unscientific, expensive and 
wasteful. No satisfactory formula has yet been devised 
to measure the cost to the carriers and to the public of 
terminal congestion. 


NEED FOR EXPANSION OF STORAGE FACILITIES 


Distribution in the Metropolitan District is directly con- 
cerned with three elements of transportation. First, a rela- 
tively long haul or large unit consignments moving by rail 
or water; second, delivery to or from warehouse, con 
signee, or connecting carrier by lighter, truck, dray or 
cart; third, warehousing for incoming or outgoing freight 
awaiting delivery or shipment. The last named, storage, 
is the underfed, stunted little brother of the transportation 
family. Long haul today by rail and water is comparatively 
easy. The real problem 1s a terminal one. In many cases 
it is almost a physical impossibility to enlarge internal 
freight yards or steamship piers. Relief must come through 
such terminal handling as will permit quicker movement 
of equipment. The greatest possibilities lie in expediting 
the short haul in small workable units, and in prodigious 
expansion of storage facilities. 

Such expansion must take the form of segregated groups 
of warehouses and market warehouses at numerous suit- 
able points in cities. The temptation to make these groups 
few in number and unwieldy in size must be resisted. 
Otherwise the congestion of trucks or lighters will, with- 
out attainable reduction, be merely transferred from rail 
head and pier to warehouse and market. Demountable 
motor bodies now in successful use in Cincinnati and other 
proposed devices make it feasible for long haul carriers to 
have numerous off-line freight station warehouses entirely 
disconnected except by streets from existing termina! 
property. 

Goods reaching the Metropolitan District must be forth 
with moved as far as possible in the direction of ultimate 
destination. This means numerous market warehouses 
rather than a few. 

The large outlays of capital required for some of th« 
comprehensive plans for local distribution thus far de 
veloped must probably wait until financiers and public au- 
thorities are convinced that maximum co-ordination of exist 
ing facilities has been attained. Much can be accomplished 
by public authority. For example: The mayors and bor- 
ough presidents of the Metropolitan District could with 
the carriers and commercial bodies work out methods by 
which back haul and street congestion would be minimized 
For example: Freight for upper Manhattan comes to lowe) 
Manhattan when perhaps it could better be distributed from 
the Bronx. Freight to and from Newark passes through 
Manhattan only to add to intolerable congestion. 

The question will fail of comprehensive solution until 
it becomes political in the sense of economics and states 
manship, not in the narrow range of partisanship. 


Railroad Water Consumption 

The Southern Railway uses, by careful investigation of 
each station, 45,500,000 gallons of water per day of 24 
hours, at a cost of over $1,660,000 per year. This con- 
sumption is furnished by 350 pumping plants, 60 gravity 
stations and 121 city supply stations, making a total of 531 
water stations. It has been conservatively estimated that 
the average railroad wastes 15 per cent of the total amount 
of water used, that is, 15 per cent more water is used than 
is actually needed to meet requirements.—A. B. Pierce, e”- 
gineer water supply, Southern Railway, in Southern Ne 
Bulletin. 
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Bureau of Public Roads Will Measure 
Highway Bridge Impact 


Sir—The matter pf impact on bridges, discussed in your 
editorial, “A Field for Experiment,” of Sept. 1920, is one 
which our bridge division has to consider almost daily in 
connection with the design of highway bridges in the con- 
struction of Federal Aid roads. Unfortunately, there is 
a lack of adequate knowledge on this subject. We have 
been at work for the past year on a series of impact tests 
to determine the impact effect of heavy trucks on road 
surfaces, and our tests indicate that the effect of impact on 
our highways is very considerable. 

It is true that we know little of the stress developed 
either in the bridge floor on in the bridge members due to 
impact. Our records as of Jan. 17, 1920, show that 24 
states use an impact allowance of variable amounts. Fif- 
teen use no impact allowance, leaving nine states for which 
we have no records available I am inclined to believe 
that a study of impact on highway bridges is important 
from the standpoint that it will lead to more rational de- 
sign, but from the standpoint of the relative expenditures 
on roads and bridges we have considered such an investi- 
gation in connection with road design to be more urgent. 
Because of the small number of bridges per mile of road 
and the relatively small extra cost in their construction, it 
must be realized that the total increased cost of bridges 
must be a small item as compared with the increased cost 
of our roads to withstand the same impact. 

For this reason, we have been concentrating our efforts 
on a solution of the problem of impact effect on road sur- 
faces rather than on bridges. We think it important, how- 
ever, to undertake impact studies on bridges and have given 
this subject some attention. Arrangements have now been 
made to measure impact stresses on bridges, making use 
of the strainagraph developed during the war for use on 
reinforced concrete ships, which apparatus has been ob- 
tained for this purpose. We plan to make a preliminary 
investigation on at least one bridge during he coming year. 

Washington, D. C. TuHos. H. MACDONALD, 

Oct. 11. Chief of Bureau of Public Roads. 


Urge Negative Vote on Joining Federation 


Sir—Whether the American Society of Civil Engineers 
shall become a member of The Federated American Engi- 
neering Societies is a serious matter in view of its early 
decision by ballot. It may fairly be presumed that a great 
majority of the members of that Society would welcome 
such an affiliation of the four great national engineering 
organizations as would lead to concert of effort in all 
matters affecting the interests of the engineering profession, 
especially in its relations to public affairs. Such an affiliated 
organization would tend greatly to strengthen the engineer- 
ing profession in this country and correspondingly advance 
public interests based upon or affected by engineering 
activities. Some such effective mode of conserving the 
fundamental interests of the engineering profession is 
urgently needed and that need has doubtless prompted the 
organization of The Federated American Engineering 
Societies, but the proposed Federation goes much too far. 

All members of the four national engineering societies in 
this country ought to consider critically every provision of 
the Constitution and By-Laws of The Federated American 
Engineering Societies. This is no matter of professional 
courtesy or sentiment; it is simply the cool and impartial 
determination of a serious question, i.e., whether the inter- 
ests of the profession will be advanced or retarded or even 
eravely injured by merging individual organizations in this 
proposed Federation. 

A careful reading of the Constitution of The Federated 
\merican Engineering Societies shows that the organization 
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is no mere affiliation designed for the purpose of securing 
concerted effort among individual organizations for the com- 
mon good, each preserving vigorously individuality, but 
rather a strong, rigid organization with a Constitution and 
By-Laws prescribing completely what functions are to be 
discharged and the means provided to accomplish their full 
purpose. There are twelve pages of Articles of the Con- 
stitution and Chapters of the By-Laws. The object of the 
Federation is shown in Article II which reads as follows: 
A.—“The object of this organization shall be to fur- 
ther the public welfare wherever technical knowledge 
and engineering experience are involved, and to consider 
and act upon matters of common concern to the engi- 
neering and allied technical professions.” 

Article I, Section III of the Constitution of the American 
Society of Civil Engineers declares its object to be as 
follows: 

“Its object shall be the advancement of Engineering 
knowledge and practice and the maintenance of a high 

Professional standing among its members.” 


Manifestly this succinct statement of the object of the 
American Society of Civil Engineers is substantially iden- 
tical with the expression “ to consider and act 
upon matters of common concern to the engineering and 
allied technical professions,” each being expressed in gen- 
eral terms. It would be impossible for The Federated Amer- 
ican Engineering Societies to discharge its constitutional 
functions without occupying the field explicitly reserved to 
the American Society of Civil Engineers by its Constitution, 
thus leading inevitably to fatal friction and disruption of 
the amalgamated organization. The same general observa- 
tion can be made in reference to the three other national 
engineering societies. 

The administration or management of the Federation is 
to be effected by “The American Engineering Council” con- 
sisting of representatives of Member-Societies. As stated in 
Article IV, Section 2, “This Council shall co-ordinate the 
activities of State councils and of local and regional affilia- 
tions whenever these activities are of national or general 
importance or may affect the general interests of engineers.” 

The actual management is carried on by an Executive 
Board acting under the direction of the Council. If co- 
ordination means anything in this connection, it means the 
regulation of the general affairs of the Member-Societies. 
In other words, the Member-Societies are to be substantially 
regulated and controlled in their principal or general activ- 
ities. There is no escape from this conclusion unless the 
Federation becomes supine and nerveless in the functions 
which its Constitution and By-Laws prescribe. These func- 
tions are in the main those which the National Engineering 
Societies are already performing and have been performing 
for many years, but which the Federation now requires 
them to assign to it while they in turn are to divest them- 
selves of their original individualities and place themselves 
under the management of the American Engineering Council 
acting through its Executive Board. 

In Article IV it is prescribed to “be the duty of the 
American Engineering Council to interest itself in the 
activities of local and regional organizations and affiliations 
and state organizations and councils if such activities are 
of national scope, or affect the general interest of the engi- 
neering and allied technical profession.” This means that 
even local affairs as well as those of the state are to come 
within the consideration of the Council, as it would be diffi- 
cult to find any engineering matter or activity which could 
not be so interpreted or shaped as to “affect the general 
interests of the engineering and allied technical profession.” 

Article VI provides funds by assessments upon Member- 
Societies, at the rate of $1.50 per member annually. At the 
same time there is no provision in the present referendum 
for obtaining these funds from the membership of our 
Society. The recent favorable vote on constitutional amend- 
ment to increase the dues will furnish only the necessary 
revenue to meet current expenses of operation and there is 
no available source of income to meet this proposed addi- 
tional assessment. One of the most objectionable features 
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about this whole matter is to be found in Chapter I, Section 
1 of the By-Laws, which reads as follows: 
B—“Qualifications: Any society or organization of 

the engineering or allied technical professions whose 
chief object is the advancement of the knowledge and 
practice of engineering or the application of allied 
sciences and which is not organized for commercial 
purposes, is eligible for membership.” 

This provision expressing the required qualifications of 
Member-Societies is certainly broad and liberal enough to 
take in any organization from the four great national engi- 
neering societies down to a Carpenters’ or Plumbers’ Union, 
as the latter are not organized for commercial purposes and 
they have for their purpose among other things the 
advancement of the application of allied sciences. The 
latter organizations are excellent and accomplish much good 
when managed in a sane and reasonable way, but they 
would scarcely make a suitable and harmonious combination 
with the American Society of Civil Engineers or with the 
other National Societies. The application of these qualifica- 
tions for membership would bring together a destructively 
heterogeneous gathering of a great variety of organizations 
with a wide range of objects, different ideals and a diversity 
of interests so intrinsically conflicting as to breed incurable 
dissension. 

These critical considerations could be much extended to 
cover other objectionable features of the proposed Federa- 
tion, but enough has been shown to demonstrate conclusively 
the unwisdom and unworkability of the contemplated organ- 
ization. The four National Engineering Societies at least 
should form some effective affiliation for the common good 
whenever important measures need concerted action without 
in any way trenching on the individual activity of each. 
The creation of such an affiliation is perfectly feasible, 
although requiring the deliberate and careful consideration 
of each organization. Such an undertaking is worthy of 
the best efforts of the broad minded, experienced members 
of each Society. 

In the meantime, the proposal to enter The Federated 
American Engineering Societies should be defeated. 
WILLIAM H. Burr, HENRY R. LEONARD, 

J. Viponn DAVIES, SAMUEL REA, 

ALLEN HAZEN, J. WALDO SMITH, 

\LEXANDER HUMPHREYs, WILLIAM J. WILGUs. 
New York, Oct. 25. 


Am. Soc. C. E. Should Join Federation, 
Says G. S. Williams 


Sir—A member of the American Society of Civil Engi- 
neers has well said: “In order to make most effective the 
influence of that sound engineering service and guidance 
to which the public is justly entitled, and to improve the 
agencies through which the combined intelligence and 
genius of American engineering may express itself, the 
outstanding need of our profession today is its unification 
through a central representative body.” 

To meet this need the Federated American Engineering 
Societies has been formed, and in that specification lies the 
essential and a very distinct difference between it and the 
American Association of Engineers. The American Asso- 
ciation of Engineers has for its primary object service to 
the individual, its member; the Federated American Engi- 
neering Societies has for its primary object service to the 
nation, the state and the municipality. With these distinct 
aims there is no reason to anticipate antagonism between 
the two, but rather, in matters of common interest, co-opera- 
tion. In this distinction lies the justification, abundant in 
the writer’s opinion, for the two organizations being sepa- 
rate bodies rather than united as one. 

It is difficult to understand the opposition to the Fed- 
erated American Engineering Societies on the part of men 
who have distinguished themselves in the work of civic 
betterment in their own communities, unless they have over- 
looked the underlying purpose of the organization as set 
forth in the second paragraph of its constitution which 
reads: 
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A service to others is the expression of the highest mot: 
to which men respond and as duty to contribute to t} 
public welfare demands the best efforts men can put fort 
NOW, THEREFORE, the enginering and allied technic 
societies of the United States of America, through the fo) 
mation of the Federated American Engineering Societi: 
realize a long cherished ideal, a comprehensive organizatio: 
dedicated to the service of the community, state and natior 

The name and prestige of the American Society of Ci, 
Engineers are dear to all its members, but what is in 
name and what is prestige? Many a splendid name h: 
gone to oblivion by the failure of those who bore it t. 
measure up to the standard set before them—and prestig: 
is defined as “an illusion.” 

There was a time when the American Society of Civi! 
Engineers stood at the head of our engineering organiz:: 
tions and was looked up to by the whole profession i: 
America, but that time has past. The opportunity to con 
tinue in that exalted position was thrown away by th: 
provincialism of the governing minority and for ten years 
the society has done practically nothing for the professior 
for its members or for the nation (except as a publication 
house at an exhorbitant cost), while other societies, both 
the Mechanical and the Electrical Engineers, if not also 
the Society for Testing Materials, have far outstripped it 
in the esteem of the profession and the public. Perhaps 
as suggested in a recent communication in your journal 
“the standing of the American Society of Civil Engineers 
in the eyes of the world is a valuable professional asset,” 
but it is nevertheless a “standing-still,” a mausoleum to the 
shortsightedness of those who have controlled and, in spite 
of an adverse majority, still seek to control its policies. 

The arguments advanced by the committee against join 
ing the Federated Societies ave almost all counterparts 
of those to be found in the speeches of Melancthon Smith 
in the New York Convention of 1788, against the adoption 
of the Federal Constitution, but time has shown the fal 
lacy of his reasoning, just as time will show the fallacy 
of that of the committee. 

If the American Society of Civil Engineers is to play its 
part or any important part in the solution of the great 
problems today before our nation it must put its shoulder 
to the wheel of service with its sister organizations, and 
take its chance of a few blisters and callouses with the 
rest. If it is not willing to play such a part it has no 
right to the name it now holds, nor can it expect to re- 
tain the respect and support of its public-spirited members 
GARDNER S. WILLIAMS, 


Ann Arbor, Mich., Oct. 23. Consulting Engineer. 





Edwin Thacher and the Straight-Line Formula 


Sir—In your issue of Sept. 30, p. 675, there is a biographi- 
cal sketch of Edwin Thacher, whose professional services 
throughout a long life were so eminent as @ deserve richly 
the memorial. I write this after many years of cordial 
friendship with him, the memory of which I shall always 
cherish. There is, however, one statement by the writer 
of the biography which is not in accord with historical 
accuracy and I doubt much whether Mr. Thacher himself 
would sanction it. 

In speaking of the “notable achievements of his career,” 
it is stated that they include “the deduction of the straight 
line formula (in the publication of which, however, he was 
anticipated by Thomas H. Johnson, who had been inde 
pendently studying the subject at the same time as Mr. 
Thacher).” This is a fundamental error in the history ot 
the straight-line formula, as the es_ablishment of that 
formula was due neither to Mr. Thacher nor to Mr. John- 
son, and in all my long acquaintance with the former ! 
never heard him make such claim or even intimate 1! 
Curiously, the straight-line formula has for a considerabl: 
number of years been rather often called the “Johnso 
formula,” although not generally. | 

The circumstances under which the formula originate® 
as any one can determine for himself, are as follows: | 
the annual convention of the American Society of ©" 
Engineers at Washington, D. C., in June, 1881, the « 
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bridge-building firm of Clark, Reeves & Co., of Phoenix- 
ville, Pa., presented a paper on the ultimate resistances 
of a series of wrought-iron Phoenix columns, the actual 
tests having been made at the Watertown Arsenal, Water- 
town, Mass. In the discussion of these tests the straight- 
line column formula was first set forth independently by 
each of three members of the American Society of Civil 
Engineers, Charles E. Emery, Prof. Mansfield Merriman 
and myself. Mr. Emery’s discussion simply called atten- 
tion to the straight-line character of that portion of the 
experimental curve of resistances which included the 
lengths of columns used in ordinary structural design, at 
the same time exhibiting in his discussion the equation of 
a straight line, but not in terms for immediate practical 
application. Prof. Merriman and I set forth rather ex- 
tended discussions showing over what part of the experi- 
mental curve the straight-line formula would find applica- 
tion. He expressed the formula in terms of length over 
diameter of column, but my discussion presented the formula 
in terms of length over radius of gyration, the form in 
which it has ever since been used. My discussion, there- 
fore, gave for the first time the straight-line formula in 
the form in which it has come into general use. 

I am aware that it is not a matter of material conse- 
quence who first proposed and used the straight-line 
formula, but it is worth while in the interests of historical 
accuracy to record the facts as they are. 

The paper to which I have referred above is entitled “Ex- 
periments Upon Phoenix Columns” and is found in Vol. XI, 
1882, Transactions of the American Society of Civil Engi- 
neers. The discussions showing the straight-line formula 
are found on pages 93, 111 and 115. 

Mr. Johnson’s paper can be found in the Transactions, 
Vol. XV, 1886, p. 517. He, therefore, had before him for 
a period of four years the establishment of the straight- 
line formula before the appearance of his paper on the 
same formula. Although the straight-line formula is purely 
empirical and not subject to analytic derivation, he at- 
tempted to establish it by analytic demonstration, an ef- 
fort which could not result successfully. An analytic dem- 
onstration based even partially upon the common theory 
of flexure cannot correctly be applied to members like long 
columns which are tested far beyond the elastic limit, al- 
though it may be done as an approximate analysis to which 
empirical co-efficients may be fitted by tests for ultimate 
resistance. WILLIAM H. Burr, 

New York City, Oct. 21. Consulting Engineer. 


Simple Formulas for Bond Stress Limits 
in Concrete Beams 
Sir— For figuring bond stress in reinforced-concrete 
beams of uniform loading the writer suggests the following 


method as handier than the usual one of solving for u in 
the formula: 


tT od 


V 
20.jd 

Given an area of steel required for moment, the smaller 
the individual bar, the greater the total surface for bond. 
That size which is sufficient for moment and small enough 
for bond varies directly with the length of span, according 
to the following relations: 


c= = Simple Beam 
= Cantilever Beam 
Continuous Beam of Two Spans 


End Supports of Continuous Beam of Many Span. 


- Elsewhere in Continuous Beam of Many Spans 


where ¢c = maximum size of bar— 
and | = span in inches. 
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This may be proved as follows: 
Za, steel used for moment. 
M 
~ 45d 


Also, 


* 5050 (where =O = total circumference of bars). 
Vv 

or, *O= — 
u. 1d 


for either round or square bars, 


Za; c 

7H i (where ¢ size of average bar). 
_ Mui 
ae. 
- M ; 4u 

Tee 
Allowing u = 80 and f, 
for a simple beam — 


M_ 
v~ 


or, ¢ 


16,000 lb. per square inch. 


and c = 


The other derivations are similar: 
CHARLES FE. SHARP, JR. 
St. Louis, Mo., Sept. 30, 1920 


Factors Affecting Use of Water in Irrigation 


Sir—In your issue of June 10, 1920, is a valuable article 
by E. A. Moritz entitled “Factors Affecting the Use of 
Water in Irrigation.” The data furnished by Mr. Moritz do 
more than what he says that he hopes to do, i. e., “throw 
an increment of additional light on the subject.” The 
author, however, does not attempt to answer, even in gen- 
eral terms, the question editorially asked, “What is the max- 
imum area which a given water supply will irrigate?”, 
appreciating the fact that volumes written about irrigation 
engineering could not answer the question completely, for, 
as he well says, “It is obviously impossible to duplicate 
any given set of conditions.” 

However, in view of the fact that “a new irrigation 
development is nearly upon us,” as is suggested, “engineers 
should have the benefit of the widest available information,” 
from whatever source it may be obtainable, and any engi- 
neer of experience should be glad to share with others the 
conclusions derived through that experience. Therefore, 
since a study of the subject during a period of over thirty 
years, in the course of which time reports have been made 
concerning proposed irrigation projects scattered throughout 
the entire so-called arid and semi-arid parts of the United 
States, has led to certain conclusions which may be of inter- 
est to others, at least as bases for discussion, the writer 
ventures to present them herein. It is, of course, impossible 
to go into the details as to the reasons for these conclusions, 
or even to state them in full, in a letter of this character, 
but it is hoped that it may, nevertheless, be worth while to 
attempt to outlirle them in brief. 

In the past, even under the most favorable conditions as 
to water supply, irrigation companies, districts, canal own- 
ers, etc., have generally been individual entities, fighting all 
others dependent upon the same source of supply for their 
“rights” to water, shotgun control being exchanged slowly 
for regulation by properly constituted legal authority. Th: 
coming era may, perhaps, be an era of co-operation in which 
the general aim will be to utilize to the greatest possible 
extent all, or as much as it is practicable to use, of the 
available supply of a given stream system, or even a com- 
bination of stream systems, recognizing the fact that, gen- 
erally speaking, the supply of arid land far exceeds the 
available supply of water. To illustrate, the writer selected, 
nearly twenty years ago, two projects for U. S. Reclamation 
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Service, both of which have since been constructed. One of 
the primary reasons for selection in each case was the fact 
that it was believed that the available water supply, with 
storage as it might be needed, would always be adequate, 
practically regardless of what those having so-called priori- 
ties in the stream system might do. The most recent 
reports have been designed to make the fullest possible use 
of all of the practically available supplies, through a con- 
solidation of all the interests in water within the given 
watershed, regulating the annual flow and conserving the 
floods through storage, utilizing both the normal under- 
ground supplies and the recovered waters originating from 
the surplus water used in the original distribution and 
application, so far as such utilization may be found to be 
practicable, the fact being now generally recognized that 
apparent losses in greater or less amounts, depending upon 
existing conditions, are inevitable and may even be neces- 
sary to achieve the desired result, i. e., the profitable pro- 
duction of crops. 

It is obvious that “a given water supply,” when uncon- 
trolled or unregulated by storage, will efficiently irrigate 
only the minimum area. With storage and regulation, a 
greater area, and through the addition permitted by the 
recovery and utilization of the available underground supplies 
to the fullest extent possible, a still greater area, approach- 
ing a maximum, may be irrigated, the results being also 
modified and limited by the ratio of cost to returns. It is the 
practice of the writer, when attempting to arrive at a tenta- 
tive conclusion as to the maximum area that can be effec- 
tively supplied with water, in cases where it is planned that 
the most complete use possible shall be made of the water 
supply, to follow a method, which, reduced to the form of 
an equation, is as follows: 


S+U+R+P-L 


A= ( D 
where 

A represents the area sought, expressed in acres. 

C is a coefficient varying inversely with the completeness 
of the irrigation of the district, taking into consideration the 
following factors: (a) The area irrigated the first year 
will be relatively small; (b) Development of irrigation to 
the maximum amount will require several years, the length 
of the term depending upon local conditions; (c) The area 
actually irrigated will in no given year be more than a 
certain percentage, also more or less dependent on local 
conditions, of the entire area within the district—as only a 
certain percentage of all of the good agricultural lands in 
any given county or township in humid territory is culti- 
vated in any one given year. In very large projects, gen- 
erally speaking, from 60 to 80 per cent appears to be about 
the range of reasonable probability as to the maximum, with 
smaller amounts in the earlier stages of operation, C being 
the inverse of this estimated percentage. 

S is the measurable (and, for final estimates, at least, 
reasonably well known, not guessed or estimated from 
precipitation, drainage area, etc.) dependable surface run-off 
of the stream system, expressed in acre-feet, modified in 
accordance with known practicable storage and regulation 
possibilities. It is obvious that the determination of bases 
that would warrant final conclusions must involve definite 
knowledge of actual run-off, availability and efficiency of 
storage sites, evaporation, seepage and transmission losses, 
existing rights, ete. 

U is the normal underground supply, expressed in acre- 
feet, that is being or that may be profitably drawn upon and 
added to the surface supply. This factor would generally 
have to be estimated after a study of local conditions had 
been made. 

R is the practically recoverable and usable parts of the 
delivery and application surpluses, expressed in acre-feet. 
It will vary with many conditions, such as nature of res- 
ervoir bottoms and sides, dams, geology, soils, canal sur- 
faces, distance water has to be conveyed, efficiency of appli- 
cation, etc. Mr. Moritz suggests from 25 to 50 per cent of 
the total entering the headgate as the probable range of 
gross loss. It will obviously be some derivative of the sum 
of S, U and itself. In this connection it should, perhaps, 
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be stated with reference to the control of the undergroun 
waters that the best modern practice tends to a recogniti: 

of the fact that plans for an irrigation system should als 
include provision for drainage, the details to be worked ov 
as conditions may be evolved. Unless the ground wate; 
levels are controlled large tracts of land, perhaps original! 

considered the best in the district, will become water-logged 
and perhaps permanently ruined. 

P is the amount of precipitation beneficial to agricultur: 
expressed in acre-feet. It may or may not be important, th: 
conditions varying in different localities. 

L is the amount of water, expressed in acre-feet, that j 
definitely lost beyond recovery or that becomes too alkalin: 
or otherwise bad to be used for irrigation. 

D is the ultimate duty of the water, i. e., the number of 
acre-feet capable, on the average, and considering all thé 
acres irrigated within the district, of producing the most 
satisfactory results. It must not be confused with th 
amount from which transmission losses are to be deducted 
since such losses are otherwise provided for in the formula, 
but is simply the amount actually required at the place of 
application for transpiration and evaporation. Reliable in- 
vestigations have sometimes shown it to be as low as two. 
and where the return waters are used over and over, even 
one acre-foot per acre. 

One example of the formula, with estimated values, as 
used in practice in one instance, is as follows: 


© (S) (U) (R) (P) (L) 

4. 825,000 + 100,000 + 200,000 + 0—- 125,000 _ 

5 YY 10.3 - = 400,000 
(D) 


In this example the estimate for C was based on a study 
of the history of somewhat similar large projects, for S on 
authentic records covering a period of 24 years, for UV, ® 
and L on studies of local conditions, and for P on U. S 
Weather Bureau records. P was ignored as being too small 
and erratic to be taken into consideration, though in actual 
practice in that particular region it is usually thought to 
be at least the equivalent of a winter irrigation. D, based 
on local requirements, is probably large but the intent was 
to make the estimate, a preliminary one, very conservative 
Due weight, must, of course, be given to uncertainties, 
irregularities of supply, etc., but generally speaking, where 
conditions are reasonably well understood, it is a mistake to 
lean too strongly to the side of conservatism, as the prac- 
ticability of the undertaking from the standpoint of the 
ability of the project to repay the cost is likely to depend 
upon the inclusion of as much new land as can certainly be 
furnished with enough water. Certainly the aim of th 
engineer should be to make his preliminary estimate as 
nearly “right” as possible. 

It is obvious that when no storage or use of underground 
waters is contemplated the formula becomes 


S+ P-L 

A=C D : 
S becoming, in this case, that portion of the surface suppl) 
practicably and advantageously available, taking the 
monthly records and requirements into consideration along 
the lines suggested by Mr. Moritz, the other factors remain- 
ing as before. Of course there may also be an infinite 
number of intermediate situations, a different analysis being 
required in each case. A will sometimes be limited to the 
existing area of good land and P may often be eliminated 
through it should always be studied. 

Only the relationship of water supply and land has thus 
far been considered. Estimates of cost, ability of the land 
to repay the cost with a good margin of profit, financing, 
settlement, etc., must follow the original tentative estimat: 
of area. Every experienced engineer will have his own 
method of going about this. The writer generally uses 
approximately the following skeleton outline of a plan 0! 
investigation and reporting: 

Location: availability of labor and labor-saving machinery 

Description: historical statement; general plan. _ 

Climate: its general suitability for human habitation ano 

agriculture. 
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Lands: geology, topography, altitude, extent, soils, crops, 
markets, transportation facilities, ownership and other 
conditions affecting the practicability of the under- 
taking. 

Water Siewiy: amount and suitability for the irrigation 
of the lands, including all the factors used in the 
formula previously described. 

Cost: preliminary investigations, surveys, financing, con- 
struction, settlement, overhead expense, and everything 
incidental thereto. 

Economic Practicability: the capacity of the lands for 
paying the charges that must be made to cover mainte- 
nance and operation and the repayment of the original 
cost with interest, and adequate returns with profit to 
the farmers. 

The writer considers the general plan as suggestive rather 
than otherwise but hopes that its presentation may induce 
further discussion. It might be stated, further, that detailed, 
checked, verified and revised estimates should be made 
hefore final conclusions, even concerning A, are reached. 

A. LINCOLN FELLOWS, 
Senior Irrigation Engineer, Division of Irrigation, Bureau of 
Public Roads, U. S. Department of Agriculture. 
Denver, Col., Oct. 15. 


Depths of Concrete Footings 
Sir—In order that there may be no misunderstand- 
ing, it might be well to note that the d in the diagram on 
formula on p. 464, Engineering News-Record, Sept. 2, 
1920, in my article entitled ‘Practical Design of Con- 
crete Cap Footing” shoula be the effective depth of 
the footing slab, that is the depth from the top of the 
slab to the center of the reinforcing steel. 
Chicago, IIl., Oct. 9. H. H. FRENZEL. 








Takes Exception to Utility of Venturi Flume 


Sir—I have read with much interest the article by Messrs. 
Wilson and Wright on “A Study of the Venturi Flume as a 
Measuring Device in Open Channels,” published in Engineer- 
ing News-Record, Sept. 2, 1920. I do not wish to criticize 
the experiments as carried out in the Cornell laboratory, 
which appear to have been conducted in an academic and 
scientific manner. There are, however, several statements 
in the text to which, I believe, many hydraulic engineers 
will take exception. 

The authors say of the Venturi flume: “It will combine, 
under field conditions, accuracy at least equal to that of 
any other open-channel measuring apparatus, together with 
reliability and small loss of head in the channel.”’ Usually 
under field conditions, in the West, the gages are read by 
ditch riders who are rarely able to read a gage closer than 
0.01 ft. In the Venturi flume two readings have to be 
taken, each of which, under field conditions, are likely to 
be in error 0.01 ft. Consequently, the Venturi difference h 
could easily be in error 0.02 ft. Referring to Fig. 5 of the 
article, it can be seen that an error of 0.02 ft. would cause 
an error in the discharge of from 25 to 50 per cent. Be- 
sides the probable error due to reading the two gages there 
is a constant error due to the inaccurate coefficient C, 
which, according to the authors’ statement, is about 5 per 
cent. 

The authors’ statement, “The Venturi flume has been 
demonstrated to be a means of measuring water with an ac- 
curacy about equal to that of the ordinary weir in prac- 
tice” cannot pass unchallenged. The classical experiments 
of Francis, Bazin, Lyman, Thompson, Barr and others all 
ndicate that with a properly constructed weir the error by 

formula will be within 2 per cent of the actual discharge. 
Moreover, the relative error due to field observations of 
F wage height will not be in excess of 0.01 ft. Let us assume 
that a channel is being measured by a right-angled notch 

velr, the formula in the case being Q = 2.52 H 2.47. With 

head of 1.10 ft. the discharge is 3.189 sec.-ft. and with a 

nead of 1.11 ft. it is 3.261 sec.-ft., giving a difference in 

scharge of 0.072 sec.-ft., or 2.2 per cent, which is a con- 


~‘derably smaller error than could be expected by the 
venturi flume. 


The writer, sometime manager and engineer for various 
Western irrigation projects, has had considerable opportun 
ity to test out the accuracy of the ordinary Price current 
meters. He has found when gaging flumes are rated by 
means of a current meter, that an accuracy of from 2 
to 5 per cent may invariably be obtained. The lost head in 
a gaging flume is far less than that in a Venturi flume, and 
also the cost of construction would be considerably less. 

It is hardly to be expected that any project engineer 
would install a Venturi flume and be satisfied to use a 
laboratory formula in computing the discharge. The fric- 
tion factor and the coefficient C, of the field fume would 
undoubtedly be different from that of the smaller laboratory 
model. The Venturi flume, to be of practical service, should 
be rated in the field with a current meter, and since an 
equally accurate rating curve can be obtained for a rectan 
gular flume of constant cross-section there would be no 
object in adopting the more expensive and complicated meas- 
uring device. 

Weirs of all types have been used very successfully on 
irrigation projects. Over 5,000 small weirs are used on 
one Western project alone. The lost head resulting from 
the use of weirs is, in many cases, an actual advantage. A 
majority of the weirs are placed at the turnouts of the 
main canals or laterals, at which points there is g nerally 
an excess of head to be dissipated. 

Even the small lost head of the Venturi flume would 
hardly be permitted in low-head power projects when the 
flow could be measured more accurately without obstruc- 
tion by means of a current meter or by Chemi-Hydrometry. 
B. F. Groat, in his paper on Chemi-Hydrometry, Vol. LX XX, 
Trans. Am. Soc. C. E., 1916, claims an accuracy of a frac- 
ion of 1 per cent by the chemical method of gaging. In an 
article on the “Characteristics of Cup and Screw Meters,” 
Vol. LXXVL, Trans. Am. Soc. C. E., 1913, Mr. Groat re- 
marks in regard to current meter gagings: “Good work on 
the mountain streams of North Carolina and Tennessee has 
shown that individual discharge determinations based on 
the foregoing processes will plot within 1 or 2 per cent 
as extreme errors, of the final discharge curves.” 

The writer has repeatedly checked current meter dis 
charges against that of a standard weir, the difference being 
generally under 3 per cent. 

I am of the opinion that an effort should be made toward 
simplicity in the design of all gaging devices. Unfortun- 
ately the modern hydraulician is constantly striving for 
something new and, in doing so, frequently creates a com- 
plicated laboratory device, and overlooks the necessity for 
the practical application of the same. 

Anaconda, Mont., Sept. 9. H. L. 'THACKWELL, 

Hydraulic Engineer. 


The Spreader Plow for Railroad Embankment 


Sir—Referring to the comments of L. C. Scott in Engi- 
veering News-Record, Sept. 2, p. 473, in connection with the 
use of a spreader plow in building high banks in railroad 
construction work, (Engineering News-Record, Aug. 12. 
p. 229), his statement that such a method would interfere 
with uninterrupted service is true. Where space is limited 
and service must be maintained this method could not be 
used to advantage. However, where sufficient space is 
available the method described has been used and has 
effected an enormous saving as compared to what trestle 
work would have cost. Some material will roll down from 
the high position of the track as suggested by Mr. Scott, 
but not to so great an extent as to be serious. 

South Milwaukee, Wis., Sept. 30. MARK J. WooDHULL. 





Large Gas-Welded Tank for Compressed Gas 


A tank 22 ft. in diameter by 30 ft. high, for com- 
pressed gas, has just been completed at the plant of 
the Liquid Carbonic Co., Birmingham, Ala. It consists 
of j-in. steel plates joined at the seams by oxyacetylene 
welding. After completion it withstcod the proof test 
and was found to be gas-tight in all the seams. 
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True Sewage Siphon With Water-Jet Ejectors 
on Air Chamber 


Sir—In connection with the article in your issue of Sept. 
16, describing the installation of an electrically-operated 
pump to remove accumulated air from the crest of a true 
siphon, and a letter published Sept. 30, suggesting the use 
of a venturi tube for maintaining the requisite vacuum, your 
readers may be interested in the accompanying plan show- 
ing a true siphon which I designed in 1907 to carry clarified 


Water 
Ver? Valve 


8 Vit Injet 


Section ©-D 


Section 
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directly into the shallow local sewer which serves 
houses on the hill. 

The siphon is charged thus: First, the intake we! 
filled to the level of the valve controlling the intake p 
This valve and a similar valve at the outlet end are ¢: 
closed, an air-vent at the crest is opened, and water f; 
a 3-in. connection with the water main is turned into 
siphon. When full, the water valve is closed, the ou: 
valve is opened, the intake valve opened and the batt 


of ejectors started. 
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SIPHON LINE DETAILS 


TRUE SEWAGE SIPHON AT EAST PROVIDENCE, R. L 


sewage from a high but pocketed district of East Providence. 
R. I, to the main gravity system of the town. 


The siphon is, of 12-in. cast-iron pipe. Both ends are 
water-sealed—the intake by submerging the pipe to an 
elevation lower than the spill of the discharge, the outlet 
by a return bend. Even when operation ceases entirely, 
the siphon can draw no air from either end. 

At the crest an air-chamber is provided, and to the crown 
of this is connected a battery of four water-jet ejectors (in 
multiple merely to guard against obstruction of one or more 
units between visits of inspection), operated by xs-in. jets 
from the water main in the street. The operating water 
and the small amount of sewage entrained when all air 
has been removed from the chamber are discharged 


The velocity of flow is governed entirely by the amount 
of sewage entering the upper well. No throttling is needed. 
If a sudden rush of local sewage brings a volume greater 
than that being removed by the siphon at the head momen- 
tarily existing, water will rise in the intake well and in- 
crease correspondingly the head and the velocity throush 
the pipe. 

If it diminish, the discharge will slacken; it may cess¢ 
altogether without breaking the siphon. 

The admitted waste of water is, in the judgment of the 
writer, much more than offset by the low cost of insta!ls- 
tion and maintenance and the entire absence of moving 
parts, G. Everett HILL, 

New York City, Oct. 8. City Wastes Disposal Co 
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Federation Endorsed by 455 Business Stagnation Reduces Steel 


Am. Soc. C. E. Members 


Circular Letter Issued This Week Urges 
Affirmative Vote on Ballot To 
Be Canvassed Nov. 8 
Carrying the names of 455 corporate 
members, a circular letter urging an 
affirmative vote on the proposal to join 
the Federated American Engineering 
Societies was sent this week to the 
membership of the American Society 
f Civil Engineers, by whom the ques- 
tion will be decided by letter ballot to 
he canvassed Nov. 8. After recording 
the endorsement of the federation by 
Engineering Council and the Washing- 
ton Organizing Conference the com- 
munication presents arguments in favor 
of charter membership in the federation 
for the American Society of Civil Engi- 
neers. 
The letter is reprinted in full below: 
We fully endorse the arguments for 
joining the Federated American Engi- 
neering Societies. We are impressed 
that the unanimous recommendation of 
the Joint Conference Committee of the 
four Founder Societies (Sept. 17, 1920) 
of a comprehensive engineering organ- 
ization, received the unanimous en- 
dorsement of 
(a) Engineering Council (October, 
1919), 
(b) The joint meeting of the gov- 
erning boards of the Am. Soc. 
C. E., Am. Inst. M. E., Am. 
Soc. M. E., Am. Inst. E. E., 
Am. Soc. T. M., U. E. S., and 
the members of Engineering 
Council (Jan. 23, 1920), and 
(c) The Washington Organizing 
Conference (June 3-4, 1920), 
and led to the unanimous creation of 
the Federated American Engineering 
Societies and American Engineering 
Council (June 3-4, 1920), which were 
unanimously endorsed by Engineering 
Council, June 17, 1920. The Chairman 
of Engineering Council advised the 
Joint Conference Committee on July 12, 
1920, that it would act for the new 
Council and do everything in its power 
facilitate a smooth transfer of 
activities from the old to the new 
Council (Jan. 1, 1921). 
This movement does not embark the 
ociety either on a “highly question- 
able” or “dangerous” procedure or 
‘carry it abruptly into untried paths,” 
nor does it mean the “surrender of the 
ociety’s name and prestige,” since it 
* a continuation, on a more represen- 
‘ative and democratic basis, of the 
vork of Engineering Council, in the 
rganization of which the society par- 
pated and has fostered and finan- 
\\y supported for over three years. 
(Continued on p. 866) 


Prices in Germany 


(From Engineering News-Record’s Berlin 
Correspondent 


Business stagnation in Germany has 
considerably eased the iron and steel 
markets and has lately resulted in an 
all-round reduction of iron and _ steel 
prices for raw and semi-finished prod- 
ucts. Scrap iron, which was at its 
highest point in March, at 2,100 marks, 
is now freely offered at 500 marks and 
still the supply overlaps the demand. 
Prices for semi-finished products, which 
were at their highest point in May, 
1920, have now returned to the level 
of February, 1920. The August quota- 
tion of structural shapes was 2,740 
marks, as against a high quotation of 
3,620 marks in May, 1920. Structura! 
shapes were offered at 220 marks in 
December, 1918. Steel bars were of- 
fered in August at 2,840 marks, as 
against 3,200 marks for June and 3,650 
marks for May. Bars were quoted at 
135 marks in December, 1915. Price 
quotations here are per’ thousand 
pounds. 

As Germany is now mostly depend- 
ent on foreign countries for the supply 
of iron ore, the prices will naturally 
move in accordance with the fluctua- 
tions of the exchange. The only stabil- 
izing factor in this respect is the scrap 
iron, which still forms a large part of 
furnace supplies. The supply of scrap 
is by no means exhausted and is con- 
siderably helped now by the scrapping 
of war material. Lately, over 500 air- 
ship sheds and airdromes, estimated to 
contain more than 300,000 tons of steel, 
have been designated to be scrapped. 
Also there are stores of ammunition, 
rifles and ordnance in the country 
which the Reparation Commission will 
soon put on the scrap market. 


New Member for Federation 

The Washington Society of Engi- 
neers has voted to accept the invitation 
to become charter members of the Fed- 
erated American Engineering Socie- 
ties. At a recent meeting R. L. Hum- 
phrey explained the advantages offered 
to members of the federation. A. P. 
Davis, George R. Putnam and M. O. 
Leighton urged that the invitation be 
accepted. While some arguments in 
opposition were presented sentiment 
was overwhelmingly in favor of accept- 
ing membership. 


Federation Opposed 
A vote of the executive board of the 
Illinois Society of Engineers was 9 to 1 
against joining the Federated American 
Engineering Societies, but no definite 
action has been taken. The matter may 
be submitted to a vote of the members. 





Discuss Steam and Electric 
Locomotives 


Relative Merits Considered at Meeting 
of Engineering Society Sections 
Last Week 
The relative merits of modern steam 
and electric locomotives were dis- 
cussed Oct. 22 at the first joint meet- 
ing of the Railroad Section, Am. Soc. 
M. E., the Metropolitan Section, Am. 
Soc. M. E., and the New York Section 
of the Am. Inst. E. E. The principal 
papers presented were by John E. 
Muhlfeld, Railway & Industrial Engi- 
neers, Inc., New York; F. H. Shepard, 
director of heavy traction, Westing- 
house Electric & Manufacturing Co., 
and A. H. Armstrong, chair nan, elec- 
trification committee, General Electric 
Co. Abstracts of these three paper ap- 

pear elsewhere in this issue. 

The meeting was held in the audi- 
torium of the Engineering Societies 
Building and the attendance overtaxed 
its capacity. The program was pre- 
sented under the direction of E. B. 
Katté, chairman of the Railroad Sec- 
tion, Am. Soc. M. E., H. W. Buck, chair 
man of the New York Section, Am. Inst. 
E. E., and W. S. Finlay, Jr., chairman 
of the Metropolitan Section of the Am. 
Soc. M. E. 

The discussion was opened by Frank 
J. Sprague, who was introduced by the 
chairman as the “father of electric 
traction.” Mr. Sprague briefly re- 
viewed the remarkable development 
of steam railroad electrification and 
pointed out that present conditions, for 
purposes of increasing traffic and 
power, demanded the concentration of 
power represented by electrification, 
together with increased speed. He 
said that electrification would come 
gradually and would be governed 
largely by financial conditions, but that 
by electrification only will maximum 
traffic capacity of trackage be secured. 
Following the papers of Mr. Muhlfeld, 
Mr. Shepard and Mr. Armstrong, the 
discussion was continued. 

In a paper by F. J. Cole, chief con- 
sulting engineer, Locomotive Super- 
heater Co., read by H. B. Oatley, chief 
engineer of the same company, the 
statement was made that further re- 
finements of the steam locomotive 
should be able to equal past perform- 
ance. In any comparison of mainte- 
nance cost the comparative costs of the 
maintenance of all electrical as well as 
all steam equipment must be consid- 
ered. The complete cost of electrifica- 
tion is hard to obtain in full. 

A. W. Gibbs, chief mevhanical engi- 
neer, Pennsylvania System, whc has 
had charge of electrification at New 
York and Philadelphia, pointed out that 
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if was desirable to unify speeds of both 
passenger and freight service in order 
to increase the traffic capacity of track- 
age. Mr. Gibbs conceded that standby 
losses of steam locomotives are con- 
siderable. In his opinion it is useless 
to attempt comparison of relative main- 
tenance costs since the necessary data 
have not been developed by experience. 
Local conditions must always determine 
whether electrification is to be re- 
sorted to. 

The cost of maintaining electrical 
equipment is comparatively high ac- 
cording to the statement made by F. H. 
Hardin, chief engineer of motive power 
and rolling stock, New York Central 
R.R., in a paper read by R. M. Brown, 
engineer of motive power of the same 
road. While it is stated that there is 
no need for back shops for electric 
locomotives, wrote Mr. Hardin, shops 
whether called back shops or by some 
other name will be required. On the 
New York Central R.R., in one esti- 
mate, equated costs per mile for re- 
pairs to a Mallet locomotive and the 
electric locomotive showed 37c. for the 
Mallet and about 60c. for the electric 
locomotive. It was stated that elec- 
trification will be a part of the solu- 
tion of developing railroad capacity, but 
is only one factor and perhaps not the 
greatest involved in accomplishing what 
Mr. Shepard pointed out for the future. 


RANGE OF OPERATION 


That the steam locomotive could be 
made to do all that had been claimed 
by Mr. Shepard for the electric loco- 
motive as to range of operation was a 
statement included in a paper by W. F. 
Kiesel, Jr., mechanical engineer, Penn- 
sylvania R.R., which was read by title. 

W. L. Bean, assistant general me- 
chanical superintendent, New Haven 
R.R., emphasized the relatively high 
maintenance cost of electric locomo- 
tives; danger from overheating from 
repeated acceleration, and effects on in- 
sulating material. 

In behalf of the electric locomotive, 
Cc. H. Quinn, chief electrical engineer, 
Norfolk & Western Ry., said that on 
that road it had not been necessary to 
install any system of power limiting 
by dispatching and that the only sig- 
naling that was used to dispatch trains 
is ordinary block signaling. However, 
the future possibilities of the steam 
locomotive to keep up to the demands 
of power and speed should be looked 
into with due regard for limits of clear- 
ance and wheel loading. He said that 
the Norfolk & Western over its elec- 
trified area was now carrying 100 per 
cent more tonnage than was previously 
possible. 

A. L. Ralston, mechanical superin- 
tendent, New Haven R.R., cited suc- 
cessful experience with electrification 
on the New Haven. A paper written 
by Reinier Beeuwkes, electrical engi- 
neer, Chicago, Milwaukee & St. Paul 
R.R., described the successful opera- 
tion of electric locomotives on that road 
and stated that as a result definite in- 
formation and cost data had been 
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established. “In any event,” said Mr. 
Beeuwkes, “actual available operating 
data will permit of settling the mat- 
ter one way or the other in the in- 
dividual case.” The case for the elec- 
tric locomotive was summed up by E. 
B. Katté, chief electric engineer, New 
York Central R.R., who said that elec- 
tric locomotives on that road were 
ready for service 56.2 per cent of the 
time and steam locomotives only 24.3 
per cent. Mr. Katte pointed out wide 
difference in fuel consumption on dif- 
ferent electrifications. 


Building Construction Disclosures 
at New York 

With a view to determining the 
extent to which the action and practices 
of building-material interests and con- 
tractors have prevented building on a 
larger scale in the State of New York, 
an investigation is now under way in 
New York City by a legislative commit- 
tee, with Samuel Untermyer acting as 
its counsel. Specifically the committee 
was ordered by the legislature to de- 
termine whether a “building-materials 
trust” was putting up the price of mate- 
rials or otherwise interfering with the 
volume of construction work. 

The disclosures so far made, and to 
which importance is attached by the 
counsel of the committee, relate to the 
activities of an attorney, one John T. 
Hettrick, in “advising” contractors 
whether or not to bid on certain jobs; 
to the simultaneous retainer of Hettrick 
by the labor unions, and to a bribe 
alleged to have been given by a contrac- 
tor in order to have a strike “called off” 
promptly. 


“ADVICE” GIVEN ON BIDS 


Hettrick, it appears, acted as adviser 
of a number of plumbing contractors. 
These contractors sent him copies of 
bids they proposed to submit, and he, 
in turn, “advised” them with reference 
to the client’s credit, the conclusion 
being drawn by the counsel of the com- 
mittee that that advice was a ruse to 
control the bidding figure and bring 
about collusion. 

Later in the investigation there was 
introduced in evidence a letter written 
by Hettrick to the Mayor of New York, 
urging him to facilitate the starting of 
work upon certain contracts for the 
building of the new Court House. In 
it was a closing paragraph in which he 
stated that he represented a number 
of the unions. Attempt is being made 
to indicate that Hettrick, counseling 
both the contractors and labor, was in 
a position to materially affect the prose- 
cution of building work. 

Attempt is being made by Mr. Unter- 
myer, also, to run down the story of 
the alleged bribe for the cancellation of 
a strike against a building contractor. 

As a result of the disclosures so 
far made, the Mayor of New York has 
cancelled the contracts already let upon 
the new Court House, totaling about 
$6,000,000. 
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New York Engineers Con 
sider Civic Subjects 


First Meeting of Am. Soc. C. E. Lo 
Section Devoted to Freight- 
Handling Problem 


The first of a series of eight meeti: 
devoted to the discussion of importa 
civic subjects that affect the future » 
being of the New York Metropolitan 
district was held by the New York Se- 
tion of the American Society of Ci, 
Engineers, Oct. 20, and was devote: 
to a consideration of the subject, “Loca] 
Distribution of Freight and Food 
Products.” Colonel Charles D. Hin 
special agent, Erie R.R. at New York 
who was previously vice-president of 
the Southern Pacific Railroad Co. of 
Mexico, was the principal speaker. It 
is the plan of the local section that 
the discussion at these meetings wil] 
result in recommendations and definite 
plans for action on the subjects under 
consideration. 

Colonel Hine, in discussing the prob- 
lem of distribution and freight handling 
in the port of New York, laid emphasis 
on the need of providing prodigious ex- 
pansion of storage facilities and ex- 
pediting the short haul in small work- 
able units. Extracts from his paper 
appear elsewhere in this issue. Colonel 
Hine was followed by Colonel F. A. Moli- 
tor, who managed the Citizens Truck- 
ing Corporation during the strike of 
coastwise freight handlers; J. Shirley 
Eaton, of the Federal Trade Commis- 
sion; Cyrus C. Miller, formerly presi- 
dent of the Borough of The Bronx; 
E. C. Church, of the New York Cham 
ber of Commerce; J. J. Hallihan, J. B 
Miller, assistant corporation counsel. 
New York City; B. F. Fitch, president 
of the Motor Terminals Co., New York 
and Cleveland, which has the contract 
with the railroads entering Cincinnati 
for the handling of transfer freight at 
that point in demountable motor truck 
bodies; Fred Lavis, consulting engi- 
neer, American International Corpora- 
tion, New York, and W. C. Brinton, 
consulting mechanical engineer, New 
York. 


NEED FOR STORE Door DELIVERY 


Colonel Molitor said that the Island of 
Manhattan is already too crowded to 
contain “one single foot more of stand- 
ard-gage track,” and favored the estab- 
lishment of a great joint classification 
and storage yard on the New Jersey 
meadows between Newark and Jersey 
City, to be supplemented by an outer 
belt line extending from Kill van Kull, 
Staten Island, out to the vicinity of 
Plainfield, N. J., then northward and 
eastward to cross the Hudson River 
at a point between Beacon and Came'ot, 
from there connecting with the New 
York Central, New Haven, and New 
York Connecting Line railroads. This 
plan would permit of the immediate 
discharge of freight at the yards in the 
New Jersey meadows into truck bo'es 
to the increase of car mileage. “0Y 
comprehensive plan for the distr u- 





Jetober 28, 1920 


ion of freight and foodstuffs in Man- 

ittan Island must include provision 

store-door delivery, said Colone) 
folitor. 

Mr. Eaton, of the Federal Trade Com- 
~ission, said that the subject was a 
public one, requiring the broadest view- 
noint and emphasized the importance 
f store-door delivery. He said that 
the present situation was universally 
bad and that it is “up to engineers to 
bring forth a solution.” 

Cyrus C. Miller, who now acts as 
counsel for the associations of food dis- 
tributors in New York, pointed out that 
the problem of food handling must be 
treated specially, since provision must 
be made for display and sale, as well 
as distribution and storage, and in any 
plan the keynote must be in every 
movement of commodities to go as far 
as possible to point of consumption. 

It was suggested by Mr. Hallihan 
that permanent committees be appointed 
by the New York Section of the Ameri- 
can Society, each of which should be 
devoted to a consideration of the pub- 
lie subjects to be discussed this season. 
These committees would follow up the 
recommendations made at the meeting 
to the end of presenting a final report 
for practical adoption. 

J. B. Miller briefly presented a plan 
for establishing freight yards, with a 
capacity of 8,000 cars on the islands in 
the eupper East River to be connected 
by car-ferry slips. Mr. Miller said that 
New York City must guard against its 
“becoming the suburb, and Newark the 
metropolis,” as a result of unloading 
cars in the New Jersey meadows as 
had been proposed. In connection wit 
the plan for developing the East Rive- 
islands freight subways would be 
provided. 


CENTRAL WAREHOUSES PROPOSED 


The application to the port of New 

York of the system of handling trans- 
fer freight in demountable motor truck 
bodies, now in use in Cincinnati, was 
outlined by Mr. Fitch, of the Motor 
Terminals Co. As a result of a four- 
year engineering study, said Mr. Fitch, 
it is established that 50,000 tons daily 
in the metropolitan district are avail- 
able for such service, on which the 
present cartage cost is $2.50 per ton 
and the distributing and assembling 
terminal cost to carriers not less than 
$3.50 per ton, or a total daily cost of 
£500,000, which by the service proposed 
could be reduced to $100,000, repre- 
senting an annual saving of approxi- 
mately $60,000,000. This plan would 
ultimately provide for store-door de- 
livery through the medium of demount- 
able motor truck bodies handled be- 
tween rail and pier heads and a num- 
Ser of centrally located off-track or in- 
land zone station warehouses. 
_ Mr. Lavis presented a plan for a 
large warehouse and manufacturing 
piant terminal in Jersey City, with rail 
and deep water connections as a cen- 
‘val point of distribution. The meet- 
hg was presided over by R. S. Parsons, 
ceneral manager of the Erie system. 


ENGINEERING 


The New York Section will hold 
monthly meetings devoted to other civic 
subjects, extending until next May. 
The present program is as follows: 
Nov. 17, “Urban and Suburban Pas- 
senger Transportation”; Dec. 15, “The 
Port of New York”; Jan. 12, “Water 
Supply and Sanitation”; Feb. 16, “Light, 
Heat and Power”; Mar. 16, “Streets 
and Parks”; April 20, “Military Fea- 
tures,” and May 11, “Bridges and Tun- 
nels.” These meetings will be held at 
the Engineering Societies Building, 29 
West 39th St., New York City, opening 
at 8 p.m. The first speaker will be 
limited to a period of twenty minutes 
and will be followed by several invited 
speakers, to each of whom will be al- 
lotted ten minutes for discussion of 
special phases of the subject under 
consideration. 


Water and Light Bond Election 

at Topeka, Kan. 

A bond issue of $535,000 for the con- 
solidation of the water and electric 
light plants and for a water filtration 
plant will be voted on at Topeka, Kan., 
on Nov. 2. Herbert J. Corwine is 
mayor. 


Trial Lettings Proposed by New 
York Highway Commission 

In order to determine if contractors 
are in a position to submit favorable 
proposals for highway construction, 
Frederick Stuart Greene, Commissioner 
of Highways, State of New York, has 
announced a trial letting for Oct. 29, 
when proposals for the construction of 
twelve highways will be received. 
Should this letting prove favorable, a 
second letting is contemplated in Novem- 
ber for roads upon which winter work 
may be carried on advantageously. 
This intention of the highway commis- 
sioner is contained in a recent letter to 
the Governor and the people of the 
state. 

Commissioner Greene considered that 
contracting conditions have consider- 
ably improved over those existing last 
April, when the highway commission 
announced the suspension of further 
letting for new highway construction. 
The decision to hold a trial letting was 
strengthened by requests from leading 
contractors who will shortly complete 
all work ahead and who are now pre- 
paring for their 1921 activities. It is 
the assertion of Commissioner Greene 
that if the state does not continue road 
construction many of the most reliable 
road contractors will be forced to seek 
employment elsewhere. 

The 1921 program of the New York 
Highway Commission for new construc- 
tion will be published in November and 
if conditions warrant, proposals will be 
received during February, March and 
April for highway construction in order 
that new work may be underway 
throughout the state early in the spring. 

At the time the 1920 construction 
program was suspended, there were 
183 roads under contract. Of these, 
25 have been completed and 78 are now 
more than 50 per cent complete. 
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Water-Works Improvements 
Urgently Needed at 
Kansas City 

Water works improvement urgently 
needed by Kansas City, Mo., within the 
next six to eight years would cost from 
$14,000,000 to $18,000,000 at present 
prices, according to a report to the 
Board of Fire and Water Commission- 
ers submitted on Oct. 6 by George W. 
kuller in behalf of Fuller & McClin- 
tock, consulting engineers, New York 
City. 

The improvements include a filtra- 
tion plant, a high level pumping sta 
tion, an equalizing reservoir at the 
East Bottoms and necessary discharge 
lines to connect with the distribution 
system. Under existing statutory au- 
thority the city could now issue some 
$3,000,000 of bonds. 

Mr. Fuller’s report, which is a pre- 
liminary one, was made to bring to 
the attention of the Mayor and Coun- 
cil and taxpayers the “seriousness of 
the local water-works situation in order 
that the program of financing can be 
arranged without delay.” To give 
added force to the urgency of the 
Kansas City water supply needs Mr. 
Fuller recommended the “calling in of 
several experienced local engineers as 
a Board of Review” to pass upon his 
report. This board was composed of 
Wynkoop Kiersted, chairman; Clinton 
S. Burns, of Burns & McDonnell; 
George A. Johnson, of Johnson & 
Benham; Alexander Maitland, Jr., and 
John Prince. Under date of Oct. 11 
the Board of Review endorsed the 
conclusions reached by Fuller & Mc- 
Clintock. 


WATER SHORTAGE IMMINENT 


In their report Fuller & McClintock 
state that unless the recent rate of in- 
crease of water consumption is re- 
duced “a serious water shortage is im- 
minent by 1924.” Recent water-waste 
reductions efforts have diminished the 
consumption by from _ 6,000,000 to 
8,000,000 gal. a day. The engineers 
consider that it is imperative that this 
water waste work be prosecuted with- 
out interruption and state that “even 
with this being done water shortage is 
threatened by 1926-28.” Besides the 
danger of a shortage the present sup- 
ply is “objectionably muddy much of 
the time, and at intervals the steriliza- 
tion process in use is seriously inter- 
fered with by the sediment in the 
water.” 

The engineers’ investigation showed 
that the cost of the water supply from 
the Ozarks, the St. Joseph’s district or 
the upper valley of the Kansas River 
would cost from $25,000,000 to $65,- 
000,000 in excess of filtered water from 
the Missouri River. The best source 
of the city’s supply, the report states, 
“is undoubtedly the Missouri River, 
with the water taken either from the 
existing site at Quindaro, or from a 
new site on the north branch of the 
river just west of the Platte-Clay 
County line. 
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Council Approves Model 
License Law 


\Vieeting at Chicago Urges Renewed 
Activity in Support of National 
Public Works Department 


Approval of a model engineer license 
law, support for the original status of 
the Nolan patent office bill, authoriza- 
tion of a letter to various societies to 
revive interest in the movement for a 
National Department of Public Works, 
endorsement of a bill to put engineers 
in the Public Health Service on an equal 
footing with the medical officers and 
assistance in the securing of an appro- 
priation to permit the Federal Power 
Commission to function formed the 
main business transacted at Chicago 
Oct. 21 by Engineering Council at a 
meeting in the rooms of the Western 
Society of Engineers, where 18 months 
ago the movement for a public works 
department was started by the rep- 
resentatives of more than 70 societies. 
Though the outcome has been success- 
ful beyond the expectations of its most 
ardent supporters, the report of M. O. 
Leighton, national service representa- 
tive, who has had the matter in charge, 
indicated an apathy at present on the 
part of the various societies and many 
individuals to whom definite duties have 
been assigned. The report in full is 
printed on page 834. 

Although its activities will soon be 
terminated, Engineering Council autho- 
rized a letter to the various societies 
calling on them for renewed support 
of the public works department move- 
ment. Influence needs to be exerted 
now, it was explained, because the com- 
mittee of the next Congress will pre- 
pare the bill which may be passed at 
the succeeding Congress, both major 
parties having given approval of the 
principles involved. A bill of some kind 
will be passed, but if civilian engineers 
do not act quickly, it is pointed out, 
control will rest with the Corps of En- 
gineers, U. S. Army. 


PROVISIONS OF LICENSE LAW 


The model license law, as finally 
adopted, is essentially that which has 
been before Council for a year. It isa 
joint architects, engineers and land 
surveyors registration law in which an 
engineer is defined simply as a profes- 
sional engineer. An optional exemption 
was added to exclude various indi- 
viduals from the provisions of the law 
provided they did not pose as registered 
architects or engineers. This is an ex- 
pedient to exempt the residual portion 
of practitioners in the profession, who 
are too strong to permit the bill to 
pass. Several of the members ex- 
pressed themselves as against the prin- 
ciple of licensing but recognized that 
license laws would surely be enacted; 
hence the promulgation of the results 

‘ the committee’s work was believed a 
proper procedure. L. K. Sherman, 

‘esident American Association of En- 
“neers, the liaison representative of 
A.A-E. invited to attend the meetings 


of Council, confirmed the views of J. 
Parke Channing, chairman, that the 
majority of engineers were in favor of 
licensing. 

E. J. Prindle, chairman of the com- 
mittee handling the matter of legisla- 
tion, increasing the number and pay 
of the patent office employees, reported 
that the bill was passed as submitted 
by the House, but was amended in the 
Senate so as to reduce the force and 
pay. Council passed one resolution 
calling on Congress for a restoration of 
the bill to its original status and an 
other calling on the engineers for sup 
port similar to that originally rendered 
in the way of acquainting their con 
gressmen with the desirability and 
urgency of the measure. 

POWER COMMISSION NEEDS FUNDS 

The Federal Power Commission finds 
that the $100,000 appropriated for ex- 
penses is not available through a de- 
cision of the Controller of the Treasury. 
Only $5,000, the salary of the secretary, 
can be used. Sixty-nine applications 
for permits aggregating 2,000,000 hp. 
have been filed but the commission is 
unable to function in a satisfactory 
way. The support of Engineering 
Council was authorized toward getting 
an adequate appropriation. 

The Chamberlain road bill was refer- 
red to the committee on public affairs 
for report. 

Names which will be suggested to 
President Wilson as suitable candidates 
for members of the U. S. Shipping 
Board are Prof. H. E. Riggs, University 
of Michigan, Ann Arbor, and W. H. 
Adams, consulting engineer, Detroit, 
Mich. 

The next meeting will be held Dec. 
16 in Washington. 





Contractors’ Convention 
Jan. 25-27 
The annual convention of the Associ- 
ated General Contractors of America 
will be held in New Orleans Jan. 25, 
26 and 27. 


Illinois Section, Am. Soc. C. E. 
Against Federation 

The Illinois Section of the American 
Society of Civil Engineers has passed 
a resolution to the effect that the society 
should not join the Federation of Engi- 
neering Societies. All the opinions ex- 
pressed at the meeting were unfavor- 
able, and when a request was made for 
a presentation of arguments in favor 
of joining the federation no member 
responded. 





Highway Officials Change 
Convention Date 

The convention of the American As- 
sociation of State Highway Officials, 
which was scheduled to convene in 
Washington Dec. 8, has been postponed 
and will be held Dec. 13, 14, 15 and 16. 
The change of date was made neces- 
sary because it was found that the 
requisite number of hotel accommoda- 
tions could not be furnished during the 
week first selected. 


Signers of “Appeal” Suggest 
New Amendments 


Proposals Cover Local Sections, Elec- 
tion of Directors, Welfare and 
Board of Direction 


In accordance with their pledge to 
work for the adoption of certain 
changes in the constitution of the Am 
Soc. C. E., in case amendments A, B, } 
and G were defeated in the recent bal 
lot, a group of signers of the “Appeal 
for a Progressive as Against a Radical 
Policy” met recently and as a result 
of their discussion have through a com 
mittee consisting of George W. Fuller, 
W. T. Chevalier and J. J. Yates sent 
to their fellow signers of the appeal a 
letter setting forth the substance of 
the amendments which they feel are 
desirable and accord with their pledge 
The other signers of the “Appeal” are 
asked to consider the letter to the end 
that the proposals may be urged upon 
the constitutional amendment commit 
tee. Copies of the letter have also been 
sent to this committee. 

The leiter covers, principally, local 
sections and the nomination of direc- 
tors by districts, but space is given 
to welfare work and to the makeup of 
the board of direction. 

Local sections, it is proposed, shall 
be organized under a form of charter 
laid down in the constitution. Member- 
ship in them shall be voluntary. Their 
activities and status in society admin 
istration shall not be such as to in 
fringe the interests of society members 
who are not members of sections. A 
portion of the dues shall be remitted 
to them. Their functions shall be “the 
encouragement of members to prepare 
or discuss papers, to advise as to mat- 
ters of policy, to study local engineer- 
ing problems, to co-operate with other 
local sections in matters of common in 
terest and to bring about closer per- 
sonal acquaintance between the Am. 
Soc. C. E. members in the community.” 

Regarding election of directors by 
districts, it is proposed that the local 
sections shall take the initiative in 
nominating candidates for director. The 
suggested name or names would go on 
a ballot to be sent to every member 
of the district whether a member of a 
section or not. To be legal, the direc- 
tors should finally be elected by the en- 
tire membership of the society. 

For nomination of the other officers, 
the nominating committee would be re- 
tained but its members would be chosen 
by the districts themselves after the 
fashion indicated above for directors. 
It is suggested that the past presidents 
be removed from the nominating com- 
mittee. 

Opportunity for nomination by decla- 
ration would be afforded in selection 
both of directors and of members of 
the nominating committee. 

Though not covered by the pledge, 
it is proposed that there be a standing 
committee on welfare, which would ad- 
vise the board of direction on matters 
involving the material and professional 
interests of the members and the re- 
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lation of the profession to the public. 
It would also act under the board’s 
direction on co-operative movements. 
Regarding the makeup of the board, 
it is proposed that the secretary and the 
five past presidents be eliminated and 
in their place five “regional” directors 
be chosen, the latter to make up for the 
loss of representation due to the re- 
moval of the past presidents from the 
board. A two-year term, instead of 
three, is proposed for directors. 
Recipients of the letter are urged 
to report to the committee on amend- 
ments their views on these proposals. 


Civil Service Examination 
United States 
For the United States Civil Service 
examination listed below apply to the 
United States Civil Service 
sion, Washington, D.C. 


Commis- 


Safety Engineer. $8 per diem plus 
increase of $20 a month after one 
month’s service. Applications received 
until Nov. 30. 


ENGINEERING SOCIETIES 


Calendar 
Annual Meetings 


ASSOCIATED GENERAL, CONTRAC- 
TORS, Washington, DPD. C.; New 
Orleans, Jan. 25-27. 

AMERICAN ASSOCTATION OF 
STATE HIGHWAY OFFICIALS, 
Washington, DD. ©.; Washington, 
ID. «., Dec, 13-16 

FEDERATED AMERICAN ENGI 
NEERING SOCLETILES, New 
York ; Washington, 1). «., Nov. 18 
19 


NATIONAL DRAINAGE CONGRESS, 
Chieago; Atlanta, Gia., Noy, 10-12, 


The Kansas Engineering Society will 
hold its annual meeting at Topeka, 
Kans., Dec. 16 and 17. 

The Southern California Section, Am. 
Soc. C. E., at its Oct. 13 meeting was 
addressed by H. W. Dennis on “A Study 
of Stream Flow on the Kearn River.” 
The members voted unanimously to join 
in the formation of the California En- 
gineering Council. 


PERSONAL NOTES 


F. P. DILLON, first assistant super- 
intendent of the 5th Lighthouse District 
with office at Baltimore, Md., has been 
made superintendent of lighthouses of 
the 9th District with headquarters at 
San Juan, P. R., and leaves the United 
States this week to take charge: of his 
new duties. 

E. W. ENGLEBRIGHT, engineer, 
Union Pacific R.R., New York City, 
with his entire staff, has been trans- 
ferred to Omaha, where his office will 
be consolidated with that of E. E. 
Adams, assistant to the president. 


ENGINEERING 


J. W. F oX, valuation engineer of the 
Central of Georgia R.R., has resigned 
to become affiliated with the Lawrence 
Construction Co., Augusta, Ga. 

G. R. SMILEY has been appointed 
chief engineer of construction of the 
Louisville & Nashville R.R. with head- 
quarters at Louisville, Ky., succeeding 
H. C. Williams, resigned. 

W. C. ALLEN has been appointed 
assistant valuation engineer of the Fort 
Worth & Denver City R.R. and the 
Wichita Valley R.R. with headquarters 
at Fort Worth, Tex. 

SAMUEL P. COFFIN, supervisor 
of bridges and buildings of the Boston 
& Maine R.R., has been transferred 
from Boston to Salem, Mass. 

J. B. CROCKETT, 
engineer of Collin 
resigned to enter 
business. 

LEE RILEY, hydraulic 
been appointed engineer for the 
Leavenworth and Fort Leavenworth 
Water Co., Leavenworth, Kan. 

E. P. ASBURY has been appointed 
engineer of Collin County, Tex., to suc 
ceed J. B. Crockett, resigned. 

THE J. N. CHESTER ENGI- 
NEERS, formerly Chester & Fleming, 
announce the admittance of E. E. Bank- 
son as a partner. The firm now con 
sists of J. N. Chester, D. E. Davis, J. F. 
Laboon, J. T. Campbell and E. E. Bank 


son, 


some time 
Tex., has 
contracting 


for 
County, 
the 


engineer, 
has 


A. T. DICE, JR., a civil engineer re 
cently with the Reading Iron Co., has 
been appointed assistant superintendent 
of the Reading and Harrisburg divi 
sions of the Reading Railway with an 
office at Reading, Pa. 

W. D. KINSEY, formerly division 
engineer, Reading division, Reading 
Ry., has been transferred to the Shamo 
kin division as assistant superintendent, 
located at Tamaqua, Pa. 

WALTER F. WHITTEMORE, en- 
gineer and member of the New Jersey 
State Highway Commission, has been 
appointed by Governor Edwards to serve 
on the State Board of Public Utility 
Commissioners of New Jersey. 


OBITUARY 


GEORGE E. DATESMAN, for 30 
years in the service of the city of Phila- 
delphia and, prior to his retirement in 
January, director of public works, died 
Oct. 18, at Germantown, Pa. He was 
born in West Milton, Pa., 1863 and was 
graduated from Lafayette College as 
civil engineer in 1883. He entered the 
employ of the city of Philadelphia in 
1885, serving as draftsman until 1889, 
when he entered private practice. He 
returned to the Bureau of Surveys in 
1891 and in 1893 became principal as 
sistant engineer. In this capacity he 
was engaged in the design and super 
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vision of various public works, in 
‘ng about 600 miles of sewers, 5 
piers, the Aramingo Canal Imp: 
ment, dredging operations in Delaws 
and Schuylkill Rivers, consultat) 
upon subway construction and the e! 
ination of grade crossings on the Ph 
delphia & Reading Ry. The latte: 
volved street alterations, sewer reco: 
struction, and building steel bridy: 
In 1913 Mr. Datesman was commi 
soned by the mayor of Philadephia | 


Building Trades and Scientific Acces- 
sories Exposition at Leipzig, Germany, 
and to make an investigation of public 
works and modern methods of 
disposal in European cities. He acted 
as consulting engineer on sewage dis- 
posal to the Metropolitan Sewerage 
Commission of New York City. He 
was appointed director of the Depart- 
ment of Public Works at Philadelphia 
in December, 1915, 

CHARLES N. CHADWICK, com 
missioner of the Board of Water Sup. 
ply, City of New York, died Oct. 23 
at Lyme, Conn., his summer home. Mr 
Chadwick was 73 years old and a resi. 
dent of Brooklyn. He was a charte 
member and for 16 years a director of 
the Manufacturers’ Association of New 
York. He was chairman of the Brook 
lyn Committee on Bridges and Tunnels 
With the New York City Board of 
Water Supply his duties related to the 
general administrative and legal mat 
ters involved in the construction of the 
Catskill aqueduct. 

RICHARD LAMB, consulting and 

construction engineer, New York City, 
died Oct. 18 at Brooklyn, N. Y He 
was born in Norfolk, Va., Sept. 15, 
1859, and was graduated from Brown 
University in 1883. In 1884 he acted as 
assistant engineer of construction, Nor- 
folk Terminal Company’s railroad from 
Norfolk to Lamberts Point, Va., and 
also supervised the building of the ex- 
tensive coal pier at Lamberts Point 
He made plans for the drainage of the 
Great Dismal Swamp, laid out in the 
northern section of Norfolk and 
(1886) was engaged in construction of 
a sewer system for the University of 
Virginia. As chief engineer of the Wil- 
mington, Onslow & East Carolina R.R. 
and of the East Carolina Land & R.R. 
Co. (1887-1888), he laid out routes, de 
signed all structures and had 
charge of the construction of the roads 
from Wilmington to Newbern, N. ©. 
(84 miles). In 1890 he was appointed 
chief engineer in charge of the Lam 
berts Point Co. and the Lynn Haven 
Syndicate, during which time he laid 
out and constructed streets, water and 
sewer work. He designed and con 
structed the electric cableway for tow 
ing canal boats at Tonawanda, N \ 
As engineer for the Brooklyn Dock & 
Terminal Co., Brooklyn, N. Y., the 
Navesink Improvement Co., High! 
N J., and the Chauncey Realty 
Chauncey, N. Y., he was engaged 
signing roads, bridges, sewers 
water-works, 


sewape 


also 


entire 
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